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OTHER  MARION  METHODS  —  Currttnl  demands  on  industry  by  the 
mobilization  program  accentuate  the  importance  ol  production  methods.  Dec* 
trie  tweezer  soldering  is  only  one  of  a  number  of  methods  which  Marion  pro* 
poses  to  present  in  the  hope  that  some  of  them  can  help  you  os  much  as  they 
have  helped  \is.  Marion  Dectrical  Instrximent  Company,  401  Canal  Street, 
Manchester,  N.  H.,  U.  S.  A. 


NOT  FOR  SALE  — You  can  make  electric  soldering  tweezers  of  your  own. 
Thc^  shown  here  hare  standard  "  MM  "  blades,  separated  and  insulated  by 
bakelite.  They  are  assembled  and  wired  os  illustrated.  By  varying  the  volt* 
age,  the  tip  cross-section,  and  the  contact  area,  you  con  adopt  this  tool  to 
your  specific  application. 


Ei^trifled  by  Marlon,  these  tweezers  now 
do  double  duty.  They  position  the  work 
and  solder  It  at  the  some  time.  Tripled 
production  and  finer  fluxless  joints  result. 


2^marion  methods 


MARION  USES  THIS  METHOD  of  Tweezer  Soldering  for  pre¬ 
cise  hairspring  soldering,  positioning  small  metal  ports  in 
thermoplastic  cements,  and  in  other  fine  soldering  operations. 
Resistance  heating  m  1^  work  itself  and  conducted  heat  from 
the  tips  combine  to  give  greatly  increased  soldering  rates  on 
pretinned  components.  Because  the  tweezers  develop  little 
heat  themselves,  adjacent  component  damage  is  avoided. 
These  tweezers  permit  an  inexperienced  worker  to  rapidly 
acquire  a  high  degree  of  skill.  Both  positioning  and  solder¬ 
ing  are  combined  with  the  handling  ease  of  a  fountain  pen. 


FLEXIBLE  BR/VIDED  CONDUCTORS  ] 
APPROX  EQUIV.  #10  B  S  S 

SILVER  SOLDERED 
;^^ANTALUM. TUNGSTEN  TIPS 
AX^HAPED  for  OPERATION  REQUIREMENTS 

:  STANDARD  "MM  -  TWEEZER  BLADES  j, 
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1 1  isn’t  hard  to  make  a  resistor  with  specific  characteristics. 

The  trick  is  to  make  resistors  by  the  million,  fast  and  at  low  cost, 
and  still  retain  uniformity  in  those  characteristics.  Specializing 

in  resistors,  IRC  achieves  this  uniformity  through  mechanization  of 
production,  plus  continuous  inspection  and  rigid  quality  control. 

Result:  — IRC  customers  are  assured  of  identical  resistance  units— within 
prescribed  limits— regardless  of  quantities  or  time  of  purchase. 

Uniformity  of  IRC  Advanced  BT  Resistors — which  meet  JAN-R-11  specifications — 
is  the  result  of  combining  IRC’s  filament-type  resistance  elements  with 
exclusive  construction  featiures.  Resistance  material  is  permanently  cured  and  bonded 

to  special  glass.  Leads  extend  into  filament  for  rapid  heat  dissipation.  Molded 
bakelite  seals  element  against  moisture  and  prevents  grounding.  In  standard 

RMA  Resistance  Ranges,  Advanced  BT’s  possess  extremely  low  operating 
temperature  and  excellent  power  dissipation  at  14,  I  ^nd  2  watts. 

Full  details  of  these  compact,  light-weight,  fully  insulated  units  are 
contained  in  12-page  technical  data  Bulletin  B-1.  Use  coupon  to  send  for  your  free  copy. 


MaHculout  angioMring  and  aRmina- 
tion  of  band  manufacturing  opara- 
tions  auurat  maximuni  unifomiily  in 
Ibata  unolt  Typa  Q  Controls. 
Rasistanca  alamant  Is  tha  bast  IRC 
Has  avar  manufacturad.  Incraasad 
arc  of  rotation  parmib  soma  rash- 
tanca  ratios  provad  succassful  fat 
pravious  lorgar  IRC  controls.  Elac- 
trical  rotation  is  tha  sama  with  or 
without  now  IRC  Typa  "76"  switch. 
Catalog  data  Bullatfai  A-4  givas 
complata  information. 


Uniformly  occurota  and  dopartdabla^^ 
IRC  Pracision  Wira  Wounds  axcal  faT^:; 
ovary  significont  charoctaristic  lood- 
ing  instrumant  mokarj  usa  lham  0X100- 
sivoly  for  cloia  tolaronca  opplicotions.^' 
Winding  forms  ara  non-hygroscopic 
caromic  with  high  insulation  quoKtias, 
high  machonicol  strangih,  low  cooffl- 
ciant  of  axponsion.  Spaciot  humidity- 
proof  anamallad-wira  windings  ro- 
caiva  particulor  ottantion  to  ovoid 
strain  or  brookdown  in  fatsulotioa. 
Standard  1.0%  tolaronca.  % 
and  VtO%  ora  ovoilobla.  Full  datoib 
fat  catalog  data  Bullotin  D-l. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BROAD  ST.,  PHIIADEIPHIA  S,  PA. 


Fitot*  t*n<l  <ompi*t«  informotion  on  tho  ittmt  chockod  bolo' 

1  I  Advancod  BT  Rc>sistors  (B-1)  Typ*  O  Conirol  (A-4) 


(LiAciut  Sat^ 


Procision  Wwo  Wownds  (DO)  Power  Wire  Wowndi  (C-2| 

[  Name  and  Address  of  Nearest  IRC  Dtstributor 


For  prompt  delivery  of  uniformly  depend¬ 
able  stondord  resistors,  in  experimental 
or  maintenarsce  quantities,  simply  phone 
your  local  IRC  Distributor.  IRC's  Industrial 
Service  Pion  keeps  Kim  fully  stocked  with 
the  most  wonted  types  ond  *anges->per- 
mits  him  to  give  you  fast,  round-the-corrser 
delivery  of  smoll-order  requirements.  We  ll 
be  glod  to  sersd  you  his  nome  and  address. 


MirCHELL-RAND  (liU(IHU(Ce4.  .. 


3738 


DIP-COATING  and  POTTING  COMPOUND 

ANOTHER  SIGNIFICANT  DEVELOPMENT  OF 
MITCHELL-RAND  LABORATORY  RESEARCH 

3738  it  a  tpscial  hot-melt,  black  thormoplattic  moisture-proofing,  insulating  compound  with 
unusual  low-pouring,  high  cold-flow  characteristics.  This  relatively  low-cost  compound  alto 
has  flexible  toughness  at  room  temperature  and  a  low  rate  of  moisture  vapor  transmission. 


L  ApfUlcXiilOHA. 


*  FLASH  DIP-COATING  coils  and  small  transformars  to 
furnish  moisture  resistance  and  electrical  insulation. 

*  POTTING  JOBS  which  require  its  distinctive  properties. 

•  SEALING  SOCKETS  AND  SCREW  HOLES  for  which  a 
filling  composition  with  good  adhesion  and  high  cold- 
flow  temperature  ore  specified. 


~~l  •  HIGH  COLD-FLOW  TEMPERATURE  COUPLED  WITH 

I  LOW-POURING  TEMPERATURE  facilitates  potting  high 

I  operating  temperature  units  which  contain  delicate 

I  ports  that  would  be  damaged  by  compounds  poured 

I  at  high  temperatures.  The  low  pouring  viscosity  of 
/  3738  recommends  its  application  to  potted  units  in  . 

I  which  minimum  clearances  of  small  filling  holes  re-  j 

I  quire  o  free  flowing  composition.  / 

'  The  combination  of  viscosity  and  cold-flow,  in  3738,  / 

permits  rapid  application  of  dip-cootings  to  resist  sag-  / 
ging  and  sweoting  at  temperatures  above  105‘C.  / 

*  GOOD  FLEXIBILITY  AND  ADHESION  permit  good  1^ 
moisture  seals  around  leads  and  physical  shock-resist- 
once  on  both  dip-cooted  and  potted  units. 

*  RAPID  RATE  OF  SET  speeds  production  when  used  for 

dip-cooting,  potting  or  sealing.  / 

*  NON-TACKY  SURFACE  reduces  the  possibility  of  oc-  / 

cumulating  surface  contamination  or  sticking  on  the  / 
production  line  or  in  storage.  / 


MeiluuiA.  ApfxUcaiixui. 


•  POniNG  AND  SEALING:  The  viscosities  of  3738  differ 
appreciably  between  the  upper  and  lower  limits  of  the 
suggested  pouring  temperature  range.  To  obtain 
higher  or  lower  pouring  viscosities,  temperatures  be¬ 
low  or  above  this  range  con  be  employed. 

Best  adhesion,  without  surface  priming,  is  obtained 
__  by  pouring  at  temperatures  in  the  upper  portion  of  the  j 
I  suggested  range  or  by  preheating  the  unit.  j 

I  Although  3738  has  a  low-pouring  viscosity,  preheating  / 
I  is  recommended  when  filling  close  tolerance  areas  / 

I  where  o  quick  chill  may  be  caused  by  cold  ports.  Pre-  / 

I  heating  is  suggested  since  3738  sets  at  relatively  high  / 

[  temperatures.  / 

DIP-COATING;  The  thickness  of  3738  on  o  single  dip  / 
con  be  varied  considerably.  Generally  higher  both  / 
temperatures  and  shorter  periods  of  immersion  will  I 
control  thickness  or  thinness  of  cooting.  I 


Cold  Flow  (M  R)..24a/253  F 


32/200/60  . 1-2 

77/100/5  . 74 

115/50/5 . 10-12 


Softtning  Point 
(MR) . 254/ 259  F 


Powrifig 

Tomporoturo... .340/390  F 


Spocifk  Grovfty . 1.03 

FloUi  Point . 4M  F 


A  PARTIAl  LIST  OP  M-R  PRODUCTS:  FIBERGIAS  VARNISHED  TUBING,  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  PILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM. 
POUNDS  •  FIBERGIAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER,  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 


Don't  sprmad  It  around  — 

We're  in  full-scale  production  in  our 
new,  larger  plant. 

{Our  previous  factory  was  de¬ 
stroyed  by  fire  on  January  10,  1951.) 

With  our  expanded  facilities,  we 
can  promise  you  good  delivery  on 
Glassmikes,  Plasticon  Capacitors,  Hi- 
Volt  Power  Supplies  and  Pulse  Form- 
■  ing  Networks  ...  if  you  promise  to 
give  us  realistic  delivery  requirements. 


MANMPACTVtItI 
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A  COMPLETE  APPROACH  TO 


SINGLE  TRANSIENTS 
and  PULSES 


of  low-repetition  rate 


For  visual  observation  of  pulses 
and  single  transients,  the  Type  294-A 
Cathode-ray  Oscillograph  provides 
high  light-output  and  wide-bond  response. 
For  careful  study  and  permanent 
reference  of  these  signals  the  Type  295 
Oscillograph-record  Camera 
records  writing  rates  as  high  as 
35  inches  per  microsecond. 


hiqh-spead.  linqla-frome 
OSCaLOGRAPH  RECORD 
CAMERA  $550.00 


hiqh-Toltaqe,  hiqh-irequcncy 
CATHODE-RAY 
OSCILLOGRAPH  $1320.00 


I 


% 


PULSE  RESPONSE 
FREQUENCY  RESPONSE 
SENSITIVITY 


This  oscilloqrain  illustrates 
the  double  exposure  tech¬ 
nique.  Binocular  viewinq  in 
the  Type  29S  tacilitates 
proper  positioninq  lor  close 
comparison. 


The  pulses  in  the  oscillogram  at  left  are  identical  pulses  ol  0.25  micro¬ 
second  width.  The  first  pulse  was  applied  through  the  Y-axis  amplifier 
of  the  Type  294-A.  and  the  second,  directly  to  the  vertical  deflection 
plates.  A  comparison  of  their  waveforms  illustrates  the  excellent  transient 
response  of  the  Y-axis  of  the  Type  294-A. 

Response  of  the  Y-axis  amplifier  to  a  rise  time  of  0.01  microsecond  or 
less  is  0.03  microseconds  max.  Notice  that  a  minimum  of  overshoot 
(less  than  2%)  is  introduced  by  the  amplifier. 

For  the  study  of  sinusoidal  frequencies,  the  response  of  the  Type  294-A 
extends  from  10  cps.  to  12  megacycles  (down  30%).  Sensitivity  of  the 
Y-axis,  through  the  amplifier,  is  0.42  peak-to-peak  volts  per  inch. 


AVAILABLE  OEFLECTION 
LIGHT  OUTPUT 
SIGNAL  OELAY 


"Time'*  and  "Bulb"  •xpo* 
sures  may  be  taken  with  the 
Type  295.  And  provision  is 
made  so  that  equipment  may 
be  triqqered  simultaneously 
with  shutter  opening.  With 
appropriate  accelerating 
potentials,  the  Type  295  is 
capable  ol  recording  single 
transients  in  excess  of  260 
inches  per  microsecond. 


The  Type  294  A  provides  undistorted  vertical  deflection  of  1.3  inches  or 
more  for  both  positive  and  negative  pulses;  and  2.75  inches  for  sym¬ 
metrical  signals.  The  high  light-output  of  the  Type  294-A  increases  the 
value  of  the  large,  vertical  deflection  provided  by  the  Y-axis  amplifier. 
This  is  illustrated  by  the  high  visibility  of  the  rise  and  decay  of  the 
pulse  shown  at  left.  Here,  the  Type  5XP—  Cathode-ray  Tube  of  the  Type 
294-A  was  operated  at  12  kv.  However,  where  maximum  light  output 
is  not  required,  the  accelerating  potential  may  be  lowered  to  7  kv  by 
means  of  a  switch.  At  this  level  of  operation,  of  course,  the  available 
undistorted  deflection  is  increased. 

To  insure  the  complete  display  of  fast  pulses  such  as  those  at  left, 
the  Y-axis  includes  a  0.25  microsecond  signal-delay  line. 


SYYEEP  SPEEOS 
TIME  CALIBRATION 


The  built-in  illuminated  data¬ 
card  of  the  Type  295  will 
prove  invaluable  when  mak¬ 
ing  time  measurements.  A 
film  take-up  cassette  is 
arranged  so  that  exposed 
frames  of  film  may  be  sep¬ 
arated  from  unexposed  film 
and  token  to  the  darkroom 
for  immediote  developing. 


Send  requests  for  information  to 


ALLEN  B.  DUMONT  LABORATORIES,  INC. 

Instrument  Division 

1000  Main  Avenue,  Clifton,  N.  J. 


Complementing  the  Y-axis  performance  of  the  Type  294-A.  sweep  dura¬ 
tions  are  continuously  variable  from  0.1  second  to  3  microseconds.  By 
increasing  the  length  of  the  sweep,  speeds  greater  than  0.25  microsecond 
per  inch  may  be  obtained,  thus  providing  more  detail  to  facilitate  the 
study  of  short-duration  pulses. 

Calibration  of  the  sweeps  of  the  Type  294  A  is  accomplished  with  verti¬ 
cal  marks  occurring  at  intervals  of  100.  10.  1.  or  0.1  microseconds.  In 
the  oscillogram  at  left,  the  0.1  microsecond  markers  appear  mixed  with 
the  signal  on  the  vertical  axis.  Time  measurements  may  also  be  made 
by  double  exposure  of  first,  the  signal,  and  second,  the  timing  markers. 


Oy(/e(£^i>y/uyf^ 
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nmmmK  — oiiwg  cowp»nwwi  win  •HUNCiotv 
rajwh  rMuhing  from  braakoga,  strains,  cracks,  ale.  Each  NEO-SH 
componant  Is  pratsura  chackad  at  25  pal  —  to  maat  military  raqulfa> 
mants  and  at  oppllad  to  our  unMt,  NEO-SH  lubbor  wiM  latM  obutivo 
tomparotura  cycling,  salt  wotor,  most  acids  and  alkaliot,  and  with¬ 
stand  high  prassuros  and  vacuums.” 

“In  addition  to  lha  ilams  illustralad  obova,  NEO-SH  offars  many 
othar  componants,  such  os  Harmattcnlly  Saalad  Futa  HoMart.  Octal 
Typo  Plug  bi  Haodors,  Muhiplo  Pin  Hoodars,  Hormoticcdly  Saedad 
Coblaa,  Harmaticoliy  Saoiod  Lino  Cords  With  Plugs  For  Europoon  uso, 
Malar  Goskals,  Panal  Goskals,  Adaplars  lU.S.  to  Continantal),  Coil 
Forms,  Crystal  Contacts  and  othar  moldad  bokalito  and  NEO-SR  rub- 
bar  units.” 

liar  mat  kolty  5aolad  Fuso  Holdats  ora  avoilabla  for  3-AG  and 
4-AG  fusos.  Thato  units  ora  complatoly  taolad  from  moisturo  with 
or  without  lha  cap  or  fuso  insartad  ami  ara  appllcabla  for  usa  on 
vacuum  or  gas  PIM  units.” 

Yossr  spocsal  problaass  ara  solicitad. 


2t  CORNELISON  AVE..  JERSEY  CITY  4.  N.  J. 


E3-LW  TERMINAL 


'X-Sarioa  tarminolt  ara  op- 
plicabla  on  MIL  raquira- 
mants  and  will  withstand 
thannal  shock,  vibrotions, 
mochonical  stroina,  and  ox- 
catsiTa  prooturaa  with  no 
impairmont  o|  tho  tool  or 
othar  functional  choractar- 
istlcs.  E^W  tatminab  ora 
now  boing  uaad  at  1000  poi 
static  oil  pratsura  and  tmdsr 
go  5000  psi  tasta." 


Vs"  SHAFT 

WATERSEAL  BUSHING 
"Rotary  Wotaraaol  Ponsl 
Aasombliaa.  with  GRAF^SE 
Packing  Glands,  hova  on  sx- 
esUant  fivs  ysor  customar 
history  on  gas  fiUad  praasur- 
iaad  componants.  Thay  ora 
OToilabls  for  Vt"  shafts  and 
for  potantiomatars  and 
switch  bushings." 


11  IE  0-3 


CORPORATION 


MUlllPLl  HUOfRS 

API  I  2000  sf 


000  SEP  tS  A„AtLAPl  f 
.iTh  2  TO  .0  T(  kMiNALS 


NEC  SfilS 

Hmv.OUbi  Tf-to.NALS 


C/ifliO 


O  "O 


o  all 


TUST  DATA 

I  he  result  •>(  thi-  I.IrctricMl  1e»ling  l.AKrtrAlorirs 
inc  .  Report  S3306SS.  dnted  March  IH.  I949.  on 
thik  material  khowc  the  following. 

Volume  Keiiktivity  at  800  Volt*  d-c 
Room  lAmperature  25*C  R  H.  30  percent 


^  22 
6  17 
5.35 


s'  60  cyrle»  per  second 
058 

1  megacycle  per  second  s 

0455  * 

^  50  meRacycles  per  second 
0  20 

60  cycles 
370 


Durometer  Average  HO  *'  5 

rettiperalure  Rated  as  a  Class  A  material  c 
servalively  •f’  105*  to  70*  centigrade. 

I  he  hlashover  Voltai^es  indicated  wrrc»  laker 
a  lemper.iture  ol  68*  l-ahrenhrit,  and  47*f  R' 
ndtty. 


fniEO-xii-l 

CORPORATION 
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catt  ^  gA,.  .  . 

^  DIRECT-READING  MICROVOLTMCTER 
OR  MICRO-MICROAMMETER 
^  RECORDER  PREAMPLIFIER 
^  NULL  DETECTOR 

These  new  D-C  Indicating  Amplifiers  are  the  answer  for 
all  your  low-level  measurements  with  thermocouples,  strain 
gages,  bolometers —bridge  and  potentiometer  circuits  — 
ionization,  leakage,  and  phototube  currents — almost  any 
measurement  of  extremely  small  direct  current  or  voltage. 

Actually  3  instruments  in  1,  Amplifiers  can  be  used  as: 

\/ Direct-reading  instruments— Scale  multiplier  knob  lets  you 
select  the  range  in  which  you  want  to  work. 

Recorder  preamplifiers— with  broad  flexibility.  One  or  two 
degrees  temperature  difference  can  be  spread  right  across 
a  10"  Speedomax  recorder  chart. 

y_Noll  detectors— more  sensitive  than  most  reflecting  galva¬ 
nometers.  yet  with  full  scale  response  time  of  only  2  to  3 
seconds.  Leveling  is  unnecessary:  the  instrument  is  not 
affected  by  vibration.  At  the  turn  of  a  range  knob,  you  have 
available  a  wide  choice  of  sensitivities.  And  when  using 
non-linear  response,  not  only  does  the  instrument  stay  on 
scale  at  extreme  unbalance;  sensitivity  increases  automati¬ 
cally  as  the  null  point  is  approached. 

For  details,  send  for  Folder  EM9-51(1).  Write  our  nearest 
office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


LEEDS  &  NORTHRUP  CO. 
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High  precision  checking  and  calibrating  under 
factory  conditions  using  D-C  Indicating  Amplifier 
as  null  detector  for  accurate  bridge  and  potenti¬ 
ometer  circuits.  Through  combination  of  a-c 
amplification  and  balanced  feedback  network, 
zero  and  gain  stability  are  designed  right  into 
instrument.  Trimmer  controls  are  eliminated. 


MICROVOLT 
UNIT 
No.  9835 


MICRO-MICRO¬ 
AMPERE  UNIT 


FULL  SCALE  RANGES  WITH  BUILT-IN  4”  METERS 


0  to  50  or  —25  to  0  Jo  1000  or  —500  Jo 

+  25  Microvo/Jf;  sco/e  1-500  Micro  -  Micro- 

multipliort:  I,  2,  4,  10,  amps;  scale  mullipli- 

20,  40  ers:  1,  2.  5, 10.  20,  50, 

100,  200,  500, 1000, 
2000 

ACCURACY 

Of  amplifior:  ±0.4%  Of  amplifier;  ±0.5  lo 

of  rtadingi  Of  motor:  0.8%*  of  roading; 

±1%  Of  motor:  ±1% 

ZERO  OFFSET 

Max.  offsot:  ±0.5  I  Max.  offset;  ±2%  of 

Microvolt  I  scale 

'SOURCE  RESISTANCE 

Up  to  10,000  ohms.  |  O.I  megohm  or  more. 
REPONSE  TIME 

2  lo  3*  sec.  I  2  to  3*  sec. 

OUTPUT 

For  full  scale  input  on  any  range;  10  millivolts  at 
output  impedance  of  500  ohms  for  null  recorder; 
I  volt  for  20,000-ohm  external  meter. 

Front  panel  fits  tlandard  19“  rolay  rock. 

*Accvroc)t  and  fftipons*  Tima  dapand  on  Souren  fftn'ttanco. 


Jri.  Ad  EM9-51(2) 


ELECTRICAL  ^  MECHANICAL 
ENGINEERS 

MnALUIRGISIS,  PHYSICISTS  and  CHEMISTS 


You’re  on  the  main  line  to  the  top 

when  you  work  at  'W^stinghouse 

UNLIMITED  OPPORTUNITIES 

IN  DESIGN,  RESEARCH,  APPLICATION,  DEVELOPMENT 


INVESTIGATE 

IIVIMEDIATELY! 

‘Engineers  fill  16  of  the  29  top  executive  spots 
in  Westinghouse.  Hundreds  of  engineers  hold 
high-level  staff  and  supervisory  positions.  Your 
opportunity  to  advance  is  practically  unlimited 
at  Westinghouse. 

‘Right  now  Westinghouse  is  building  seven 
new  plants.  These  are  not  temporary  jobs.  Nearly 
all  of  the  engineers  and  scientists  who  joined  us 
in  World  War  II  are  still  with  us,  and  in  the  past 
10  years  our  total  employment  has  almost  doubled. 

‘At  Westinghouse  you  will  participate  in  the 
nation’s  defense  effort.  In  1951  a  large  part  of  all 
Westinghouse  production  will  be  to  satisfy  the 
nation’s  military  needs. 

THIS  MAY  BE  YOUR  OPPORTUNITY  TO 
MOVE  AHEAD  IN  THE  CAREER  OF  YOUR 
CHOICE  .  .  .  MANY  SUPERVISORY  POSTS 
IN  NEW  PLANTS  AND  DIVISIONS  WILL  BE 
FILLED  FROM  OUR  ENGINEERING  STAFF! 
INVESTIGATE! 

Minimum  Experienee  Required  —  2  years  .  .  . 
but  some  of  these  openings  call  for  top-flight 
men  with  more  experience. 


Salaries — Determined  individually  on  the  basis 
of  the  experience  and  ability  of  the  applicant. 

Location — There  are  openings  for  engineers, 
metallurgists,  physicists,  and  chemists  at  most 
of  Westinghouse’s  36  plants.  For  example:  You’ll 
find  opportunities  to  do  jet  engine  work  at 
Kansas  City,  Missouri  and  South  Philadelphia, 

Pa - in  Ordnance  manufacturing  at  Sunnyvale, 

California  and  Sharon,  Pa.  ...  on  atomic  power 
projects  in  Pittsburgh,  Pa.  ...  in  radar  and 
electronics  at  Baltimore,  Md.  ...  in  aircraft 
equipment  and  fractional  horsepower  motors  at 
Lima,  Ohio  .  .  .  and  in  commercial  and  airport 
lighting  at  Cleveland,  Ohio  .  .  .  and  in  power 
producing  equipment  to  speed  the  production 
lines  of  America.  And  all  of  these  activities  have 
a  definite  and  established  peacetime  application. 

WESTINGHOUSE  OFFERS  YOU 
IN  ADDITION  TO  GOOD  PAY 

—Help  In  finding  suitable  housing 

—Low  cost  life,  sickness  and  accident  insurance 
with  hospital  and  surgical  benefits. 

—Modern  pension  plan 

— Opportunity  to  acquire  Westinghouse  stock  at 
favorable  prices 

—Privilege  of  buying  Westinghouse  appliances 
at  employe  discount 
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Investigate  Westinghouse  today  .  .  .  Write  Mr.  R.  P.  Meily, 
Westinghouse  Electric  Corporation,  Box  2182 
306  Fourth  Ave.,  Pittsburgh  30,  Pa. 
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NEW 

MINIATURE  SWITCHES 

BY  CEMRALAB 


JVou',  Centralab,  the  first  name  in  Electronic  Components,  offers  new  design 
pttssibilities  in  an  entirely^  new  line  of  truly  miniature,  top-quality,  rotary 
switches  for  radio,  TV  and  similar  high-frequency,  low-power  applications. 


WANT  MORE  INFORMATION? 


SEE  NEXT  2  PAGES  O 


New  Centralab  Miniature  Switches  Give 
You  Top-Quality  Construction  &  Performance 

You'll  find  these  new  Cetilralah  miniature  rotary  switches  have  every  quality- 
cotistruction  feature  —  every  quality-|>erformance  characteristic  as  previously 
liuilt  into  larger  size  Ontralah  switches.  Switch  sections  are  high-quality,  lam¬ 
inated  phenolic  or  Centralah's  own  tirade  L5  Steatite.  Clips  and  contacts  are 
self-cleaning,  spring  brass  with  heavy  silver  |)lating  or  coin  silver.  .All  other 
metal  parts  are  adequately  plated  to  meet  commercial  or  government  specifi¬ 
cations.  Switches  have  positive  .S0°  indexing.  What’s  more,  these  miniature 
Ontralah  switches  offer  identical  opportunity  with  the  larger  size  units  for 
having  multiple  sections  on  a  single  shaft.  Switches  are  available  with  2  to  11 
|tositions  with  stops,  or  12  [tosition  continuous  rotation.  Of  particular  interest 
for  AM-FM-TV  designers  —  these  miniature  switches  may  he  furnished  with 
dual  concentric  shafts  coupled  with  regular  line  switches  and  Centralah’s 
famous  Model  2  Hadiohm  variable  resi.stors.  (See  illustrations  at  right.) 


CENTRiiyB  mmm  a  complete 

FOR  COMMERCIAL  OR 


MILITARY  APPLICATIONS 


Now  Cenlralab  offers  a  completely  new,  unusually  small 
rotary  switch  line  —  available  in  a  variety  of  multi-pole, 
multi-position,  multi-section  models  and  in  combination 
with  line  switches  and  variable  resistors. 


itaf  { 
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New  Ontralab  Series  20,  miniature,  single  section,  phenolic  switch. 
Available  in  2  to  11  positions  with  stops,  or  12  |)osition  l  ontinunus 
rotation  —  and  with  multiple  sections. 


Combination  Series  30  miniature  switch  unit  with  dual  concentric 
shaft  —  permits  independent  operation  of  miniature  switch  including 
olT-on  switch,  and  Model  2  variable  resistor. 


If  you  need  a  truly  small  size,  long-life  switch, 
Cenlralab’s  new  miniature  Series  20  and  Series 
30  switches  are  the  answer.  They  have  been 
s|)ecifically  designed  to  meet  the  modern  trend 
toward  greatly  reduced  size  in  electronic  equip¬ 
ment  for  high-frequency,  low-current  applica¬ 
tions.  Extremely  compact  design  and  small  size, 
plus  availability  of  separate  sections  and  index 
assemblies  provide  an  adaptability  that  is  in¬ 
valuable  to  design  engineers  and  manufacturers. 
For  complete  s|>ecification  information  on  the 
new  Centralab  Miniature  Series  20  and  Series 
30  Switch  line,  mail  the  coupon  today.  Manu- 
jacturers  samples  promptly. 


I  ' 
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Here’s  standard  Series  20  miniature  switch  with  standard  shaft  and 
phenolic  section  with  conventional  off-on  switch  added.  Also  available 
with  multiple  sections. 


il 
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Same  combination  Series  .30  unit  as  shown  at  left,  except  that  Model  2 
variable  resistor  is  mounted  at  rear  of  miniature  switch.  Position  oi 
resistor  provides  convenience  of  wiring. 

Cen^al^ 

Division  of  GLOBE-UNION  INC  •  Milwaukee 


CENTRALAB  Division  of  Glolie-Union  Inc. 

914  East  Keefe  Avenue,  Milwaukee  1,  Wisconsin 

Please  send  me  complete  specification  information  on  Centralab’s  new 
Series  20  and  Series  .30  .Miniature  Switch  line. 
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VEEDER-ROOT 


ROOT 


You’re  looking  at  a  new  and 
patented  development... featuring 
the  Veeder-Root  "Geneva  Trans¬ 
fer”.  . .  designed  for  higher  speeds 
and  easier  readability  from  a 
distance. 


Here’s  another  vitally  impor¬ 
tant  Veeder-Root  "first,”  for  use  in 
military  equipment.  And  within 
the  understood  limitations  of  the 
present-day  rule  of  "first  things 
first”  .  .  .  what  can  we  figure  out 
for  you? 


VEEDER-ROOT  INC. 
HARTFORD  2,  CONN.  .  GREENVILLE,  S.  C. 
Montreal,  Canada  Dundee,  Scotland 

Offices  and  agents  in  principal  cities 


SQOliilDQiilS 


Afm/ 


This  is  a  portrait  of  the  new  (ail  I  ins  37R-1 
antenna,  made  expressly  for  use  with  the  C^ollins 
5IR-17L  two-way  VHF  communications  system.  It 
is  designed  for  the  most  efficient  radiation  and  recep¬ 
tion  of  vertically  |K)larized  communications  signals  in 
the  frequency  range  of  118  to  136  megacycles.  Note 
the  excellent  radiation  pattern  and  standing  wave 
ratio  graphed  on  this  page. 

The  37R-1  mounts  externally  on  the  skin  of  the 
aircraft.  Its  mounting  base,  identical  with  the  ('ollins 
type  37j-2  omni  antenna,  greatly  simplifies  installa¬ 
tion  especially  on  pressurized  aircraft.  Only  the  r-f 
connector  protrudes  through  the  skin  of  the  ship. 


We  invite  inquiries  and  investigation 
highly  spiecialized  and  effective  development. 


Left  to  right:  Collins  l'’L 
VHF  communications 
transmitter  and  51R  VHF 
communications /omni 
navigation  receiver  as  fur- 
nished  in  specially  design¬ 
ed  dual  shockmounc. 


in  aviation  communications,  it's 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


3700  Wcit  Olive  Avenue,  lURIANK 
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ftor  5**Ol*S  ON  AT 


BXrtRNAU,  TfNM/f^S 


-L^r- 


-ftKiHT- 


EXTBRNM.  TBRmHAd.S 


RfOHT. 


TfiimSAl  NOM6tRf»6 
NOr  SHOWN  ON  RHXy 


Nothing  can  touch  them! 


these  tiny  Class  Relays  from 


Automatic  Electric 


are  HERMETICALLY  SEALED 


To  give  your  product  high  performance 
standards,  use  relays  that  meet  aviation's  highest  stand¬ 
ards.  These  Automatic  Electric  Class  "S”  Relays  meet 
them  all! 

small/  light-weight — mount  in  any  position  in  a 
restricted  space.. .save  valuable  room,  hold  down  weight. 

resist  shock  and  vibration — contact  operation  is 
dependable  at  vibration  up  to  10.5  G’s. 

protected  from  harmful  conditions— operate  in 
"ideal”  atmosphere  of  dry  nitrogen,  sealed  against  dust, 
corrosion,  atmospheric  pressure  changes  and  tampering. 

versatile  in  application— as  shown  at  left.  Class 
"S”  Relays  are  available  with  solder-or  socket-type  ter¬ 
minals. ..and  with  the  contact  arrangements  specify. 

Other  telephone-type  relays  can  also  be  supplied,  with 
or  without  hermetically  sealed  enclosures.  Write  for 
circulars.  Address:  AUTOMATIC  ELECTRIC  SALES 
CORPORATION,  1033  West  Van  Buren  St.,  Chicago  7, 
Ill.  In  Canada:  Automatic  Electric  (Canada)  Ltd., 
Toronto.  Offices  in  principal  cities. 


RELAYS 


SWITCHES 


AUTOMATIC  ^  ELECTRIC 


CHICAGO 
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EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 
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CUTS  RIJICTS  70%.  High  voltage  capacitors 
made  by  Centralab  for  use  in  television  sets 
are  subjected  to  a  high  voltage  breakdown 
test.  Rejections  were  cut  70%  when  Centralab 
switched  to  Plaskon  Alkyd. 


RIDUCTION  IN  SIZI.  Elxhaustive  arc  resistance 
tests  faithfully  reproducing  actual  service  con¬ 
ditions  convinced  Arrow,  Hart  &  Hegeman 
engineers  of  the  unexcelled  arc  resistance  of 
molded  Plaskon  Alkyd.  This  benefit  enabled 
them  to  redesign  and  reduce  the  overall  size 
of  their  complete  line  of  magnetic  starters. 


•vMeiice  of  savings  wMi  Pi^KON  ALKYD 


TIMI  SAVING  50%;  MONIT  SAVINO  15%.  Furnas 
Ellectric  Company  found  that  the  fast  molding 
characteristic  of  Plaskon  Alkyd  cut  production 
time  30%.  A  cost  saving  of  25%  has  been 
realized  on  the  cost  of  the  finished  product 


PROOUCTION  INCRIA51D  301%.  Switching  to 
Plaskon  Alkyd  enabled  Sangamo  Electric 
Company  to  produce  plastic  parts  for  their 
time  switch  nearly  4  times  as  fast  as  was 
possible  with  a  competing  material. 


JuM,  1951  — ELECTRONICS 


r- 


you  can  produce  for  less  •  • . 

TO  SELL  IMRE  PROEITABIV 


Leading  producers  of  electrical  and  electronic  parts  have 
found  Plaskon  Alkyd  a  real  helper  in  producing  better  parts, 
faster . . .  often  for  less. 

Plaskon  Alkyd  is  an  ultra  high-speed,  thermosetting  plastic  molding 
compound  with  excellent  electrical  properties.  It  can  be  molded 
three  to  four  times  faster  than  conventional  thermosetting  materials . . . 
assuring  greater  production  from  molding  equipment. 

Loss  from  profit-robbing  rejects  is  reduced  because  Plaskon  Alkyd 
just  doesn’t  require  a  lot  of  fussy,  kid-glove  care  to  mold. 

It’s  much  less  sensitive  to  variations  in  pressure,  temperatures 
and  time  than  other  thermosetting  materials. 

And  you  can  save  some  real  money  on  tooling  costs  with  Plaskon 
Alkyd.  Simple,  less  expensive  dies  are  required  to  mold  it. 

Plaskon  Alkyd's  high-speed  molding  characteristics  assure  greater 
production  from  each  mold  cavity.  And  fewer  cavities  are 
needed  to  maintain  your  production  schedules. 

Plan  to  use  Plaskon  Alkyd  to  produce  for  less . . . 
to  sell  more  profitably! 


•  mold  it  bettor  and  faster 


PLASKON  DIVISION  •  LIBBEY •  OWENS  •  FORD  GLASS  CO. 
2136  Sylvan  Avenue  •  Toledo  6,  Ohio 

In  Conada:  Canadian  Induttrius,  ltd..  Montreal.  P.  Q. 

Sronch  Ofl'icafT  Boston,  Chicago.  Now  York,  Los  Angotos^  Rochostor 
/Monvlocfurorf  of  Molding  Compovndt,  Rosfn  Glwos,  Coofiiig  Rosiot 


PIASKON. 
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For  Accurate  Records 
Of  Rapidly  Changing 
Variables 


OPERATING 

CHARACTERISTICS 

•  ACCURACY— 0.25  per 
cent  of  span  {spans  over 
12  mt'.);  0.030  mi\  {span 
under  12  mi*.) 

•  DEAD  ZONE— 0.00  per 
tent  of  span  {over  12  mt'.) ; 
0.007  mi’,  {under  12  mv.) 

•  NOMINAL  SPEED— Fa// 
scale  in  one  second,  maxi¬ 
mum. 

9  CHART  SPEEDS  2,  3 
and  4  inches  per  second 
{chanfte  gears  prwided) 
or  any  standard  chart 
speed. 

9  STANDARDIZATION— 

Push-huttan, 

•  POWER  SUPPLY  — i/5 

u<.its,  (iO  cwles. 


Now  you  can  accurately  record  on 
a  null-balance  instrument  full  scale 
signals  which  vary  as  rapidly  as  20 
cycles  per  minute.  Signals  with  a 
peak  to  peak  amplitude  of  lOTc-  of 
scale,  can  l>e  reproduced  at  varia¬ 
tions  up  to  3  cycles  per  second. 

The  new  ElectroniK  High  Speed  Re¬ 
corder  is  especially  designed  to 
measure  rapidly  changing  variables 
in  laboratory  and  test  applications. 
The  instrument  develops  a  pen  speed 
that  traverses  its  eleven  inch  gradu¬ 
ated  chart  in  one  second!  It  has  chart 
speeds  up  to  4'  per  second — 20  feet 
per  minute.  1 1  incorporates  an  adjust¬ 
able  damping  circuit ...  and  has  a  mo¬ 
tor  driven  reroll  mechanism  to  main¬ 


tain  constant  tension  on  the  chart. 

Adaptable  to  the  mea.surement  of 
practically  any  d-c  signal,  the  Elec¬ 
troniK  High  Speed  Recorder  can  be 
employed  in  conjunction  with 
thermocouples,  Radiamatic  pyrom¬ 
eters,  pressure  and  force  transducers 
.  .  .  plus  a  host  of  other  devices  cap¬ 
able  of  resolving  variables  to  d-c 
signals. 

For  detailed  information  write  for 
Data  Sheet  No.  10.0-7. 

MlNNEAPOLlS-HoNEYWELL  REGU¬ 
LATOR  Co.,  Industrial  Division,  4428 
Wayne  Ave.,  Philadelphia  44,  Pa. 
Offices  in  more  than  80  principal 
cities  of  the  United  States,  Canada 
and  throughout  the  world. 


BROWN  INSTRUMENTS 
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WIRE-WOUND  RESISTORS 

Flat,  metal-encased,  Type  265A  wire- 
wound  power  resistors  introduced  by 
the  Shallcross  Manufacturinf;  Com¬ 
pany,  Collinj-dale,  Penna.  are  space 
wound,  have  mica  insulation,  and  are 
encased  in  aluminum  for  mounting 
flat  against  a  metal  chassis.  At  175* 
C.  continuous  use  they  are  conserva¬ 
tively  rated  for  7i  watts  in  still  air 
and  15  watts  when  mounted  on  a 
metal  chassis.  Write  for  Bulletin  122. 

ADV 


SHALLCROSS  MANUFACTURING  COMPANY 

Collingdale,  Pa. 

Precbion  Resistors  •  D-C  Bridges  ■  Decade  resistances  •  High-voltage  meosuring 
equipment  •  Galvanometers  •  Rotary  Selector  Switches  •  Attenuators  •  Copacitor 
Analyzers  •  Transmission  Test  Sets  .  .  .  and  custom-built  electronic  specialties 
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FLAT,  METAL-ENCASED 


Engineering  Data  Bulletin  L-12. 


Item 


SELECTOR 

SWITCHES 

^  Several  new  oval 

\  \  rotary  selector 
'  switches  are  de¬ 
scribed  in  Bulletin  L13  just  issued  by 
the  Shallcross  Manufacturing  Co., 
Collingdale,  Pa.  Six  basic  plates  and 
three  rotor  types  produce  switches 
having  from  one  to  three  poles  per 
deck  or  gang  and  with  other  desired 
mechanical  and  electrical  details.  As 
many  as  18,  9  or  6  positions  may  be 
obtained  in  single-,  double-,  or  triple¬ 
pole  types  respectively.  These  may 
be  single-,  double,  or  triple-pole  decks 
exclusively  or  a  combination  of  dif¬ 
ferent  types. 


VERTICAL  STYLE  PRECISION 
RESISTORS  FOR  JAN  USES 

Improved  vertical  styie 
precision  wire-wound 
resistors  for  use  where 
mounting  requirements 
make  it  desirable  to 
have  both  terminals  at 
the  same  end  of  the  re¬ 
sistor  have  been  intro¬ 
duced  by  the  Shallcross  _ _ 

-Manufacturing  Co., 

Collingdale,  Pa.  These  units  provide 
a  longer  leakage  path  from  the  mount¬ 
ing  screws  to  the  terminals.  Known 
as  Shallcross  Types  BX120,  BX140, 
and  BX160,  they  are  designed  to  meet 
JAN  requirements  for  styles  RB  40  B, 
RB41B  and  RB42B  respectively.  For 
commercial  uses,  the  resistors  carry 
somewhat  higher  ratings  than  for 
JAN  applications.  Wire  leads  instead 
of  terminals  can  be  furnished  if  de¬ 
sired.  Complete  details  will  gladly 
be  sent  on  request  to  the  manufac¬ 
turer. 


FOR  QUICK,  ACCURATE 

Bond  Tests 

(  BETWEEN  2  AND  800,000  MICRO-OHMS  ) 

...AND  TESTS  OF  OTHER 
LOW  RESISTANCES 


€70  Series  Portable 
Low-Resistance  Test  Set 

6  ranges  from  1^000  to  500,000 
micro-ohms  full  scale.  Weighs  only 
10  lbs. — operates  from  dry  cells. 
Ideal  for  production  line  or  portable 


These  Shallcross  linear  micro- 
ohmmeters  permit  quick,  accurate  "go — 
no  go”  tests  of  lov/  resistances  betv/een  2 
and  800,000  micro-ohms.  They  are  widely 
used  for  testing  electricol  bonds  and  welds 
in  the  aviation,  railway  and  other  fields  as 
well  as  for  production  testing  of  a  variety 
of  products  ranging  from  heavy  current 
switch  and  relay  contacts,  to  armatures  and 
light  bulb  filaments.  Resistance  is  directly 
indicated  on  meter.  Write  for  Shallcross 


668  Series  Low-Resistance 
Test  Set 

6  ranges  from  200  to  800,000 
micro-ohms  full  scale.  Weighs 
30  lbs.  and  operates  from 
115  V.  60-cycle  current  A 
convenient  instrument  for  re¬ 
search,  laboratory  or  produc¬ 
tion  line  low  resistance  tests. 


liesi^iied  fur  Aijplivutinn 


I  firid  Hip  Meters 

Millt-n  ivrid  Dip  Mrtrrd  are  available  to  meet  all  variourt  lalH»rat4»r>'  and 
•M*r%  icing  re4|uirenientK. 

'I'hc  In4lii>«trial  (»rid  Dip  Meier  completely  calibrated  for  lalKiratory 

ij*«'  vtitb  a  range  from  225  kc.  to  lyN)  me.  incor|M»ratefi  feature!*  dcMired  for 
latlh  industrial  and  lalioratory  application,  including  three  wire  grounding 
tvpe  |M>wer  t'ord  and  suitable  carr>ing  case. 

'I'he  ^ki6l  IndiiKirial  fvri<l  Dip  Meter  is  similar  to  the  ^K»(i2  e\<‘ept  for  a 
re«iuce<!  range  of  I.T  to  3(M)  me.  It  likewise  inc4tr|M>rates  the  three  wire 
gnuinding  ty|»e  I'ord  and  metal  carrying  case. 

'I'he  ^K>5I  Standard  C*rid  Dip  Meter  is  a  somewhat  less  ex|»ensive  version 
of  the  gri<i  dip  meter.  The  calibration  while  atltMiuate  for  general  u«age 
is  not  as  c'omplete  as  in  the  case  of  the  industrial  m«Hlel.  It  is  supplied 
without  grounding  lead  and  without  carrying  case.  I'he  range  is  1.7  to 
5tN)  me.  I’.xtra  induct«»rs  available  extends  range  to  220  kc. 

The  Millcn  (rrid  Dip  Meter  is  a  calibrated  stable  KK  rKcillator  unit  with 
a  meter  to  read  grid  current.  'I'he  fre4|uency  determining  c(»il  is  pluggetl 
into  the  unit  so  that  it  may  l>e  used  as  a  probe. 

I'hese  instruments  are  complete  with  a  built>in  transf(»rmer  type  A.C. 
|Miwer  supply  anil  interminal  terminal  Imard  to  provide  cf>nnections  for 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  other  U!*ages  where  A.(>.  |M)wer  is  not  available,  (^impactness 


has  Imh'ii  achieved  without  lie>*  of  |ierforman<*c  (»r  ci»n\enieni'e  of  usage. 
'I'he  ini*iH*|H>ration  of  the  |N>wer  supply,  oscillator  and  |>rol>e  into  a  single 
unit  provides  a  convenient  device  for  checking  all  ty|>es  of  circuits.  'I'he 
indicating  instniment  is  a  standard  2  inch  fFcneral  Klei’tric  instrument 
with  an  easy  to  read  scale.  'I'he  calil>rated  dial  is  a  large  270°  drum  dial 
which  provides  seven  direct  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability.  Kach  range  has  its  indi¬ 
vidual  plug-in  pro|»e  completely  enclosed  in  a  contour  6tting  pedystvrene 
case  for  assurance  of  permanence  of  calibration  as  well  as  to  prevent  any 
|M>ssibi1ity  of  mei  hanical  damage  i>r  of  unintentional  c«>ntact  with  the 
(Himponents  of  the  circuit  being  tested. 

The  CriJ  Dip  Afeter*  may  be  uxed  ax: 

1.  \  (trid  Dip  Oscillator 

2.  An  Oscillating  Di’tei'tnr 
5.  A  Signal  (venerator 

I.  An  Indicating  .AI»sorption  U  avemeter 

The  most  cctmmon  usage  of  the  (vrid  Dip  Meter  is  as  an  oscillating 
frequency  meter  to  determine  the  resonant  frequencies  of  de-energized 
tuned  circuits. 

Size  of  (>rid  Dip  Meter  only  (less  probe):  7  in.  x  .'I’ti  in.  x  3N  in. 


JAMES  MILLEN  MEG.  CO.. 

MAIN  OKUCK  AM)  FACTOKV 

MALDEN,  MASSACHUSETTS,  U.S.A. 
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g^smtMOfcmis 

/ui£^wmB£rm/ 


Take  your  design  cue  from  airmen  who 
praise  the  superiority  of  ARINC  types! 


“Records  kept  by  our  company  show  replacement  of 
ARINC  tubes  to  be  only  2%  as  compared  with  an  average 
of  49*  replacement  for  13  types  of  regular  tubes  over 
the  same  period." 

Vi'.  W.  LYNCH,  System  Commstnications  SuperintenJenl, 
Pan  American  World  Airways  System. 


^  pioneer  in 
tubes,  G.£.  o 
new 

Jong  life. 

t^tfcuits 


nacturing  ARI^-c 
nine  5.«ta-  . 
standards  of  *  f 

Specify  these 

safety  factor  . . .  to  in- 

"^'C  Co.  Built  Witb^  ’ 

tested  -  they 

5-star  tubes!  Write,  r 
which  tells  fb„  ^ 
manufacture,  and  t 

rate«  ^  testing  , 

‘‘fts  the  various  5.srar  *  ‘ 


r  which 
and 
tronic 
crease  _ 

•  •  •  A«/Je/ 

®-E  S-,»e,  ARliVc 

ment  of  Aer, 

I  <-cneral  Electi 

celiahihty  of  j 

n  f  receivers, 
tor  passengers 
^•orn  more  oboe.  ^ 
Bulletin  ET.B29A 
Bieir  design,  , 
describes  and  , 

V  •  f'tows  how 
designer,  can 
tormance! 

‘•’ouiesDi 


GL<S6S4 


“Our  company  is  using  ARINC  reliable  tubes  wherever 
possible.  Experience  has  shown  that  equipment  using 
these  tubes  seldom  causes  delays  from  tube  failure.” 

J.  H.  CARMICHAEL,  President, 
Capital  Airlines. 


“The  effect  of  using  ARINC  tubes  in  our  equipment 
became  immediately  apparent.  OIT-schedule  removals 
of  airborne  equipment  due  to  tube  failures  have 
been  materially  reduced.” 

J.  R.  CUNNINGHAM,  Director  o/  Commnniiathus, 
United  Air  Lines. 


GL-S670 


“During  a  six  months'  carefully  controlled  com¬ 
parison  service  test,  ARINC  tubes  required  only 
1/4  as  many  replacements  as  first  quality  standard 
brand  tubes.” 

FRANK  R.  WAGNER,  Supervisor  of  Radio, 
hiectricai and  Instrnment  Lngineering,'l\s  A 


“We  have  fourVHFNavigationReceivers  which  I 

have  been  in  service  for  more  than  1 ,000  hours  I 
each.  Of  the  104  ARINC  tubes  used,  we  have  r 
not  had  a  single  failure.”  \ 

J.  LANE  WARE,  Supervisor  of  Communications  k 

Engineering,  National  Airlines.  m 

GL-5686 
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Chase  brass  sheet  is  uniform  in  For  information  on  all  forms  of 
gauge,  temper  and  surface.  It  is  brass  and  copper— sheet,  rod,  wire, 
quality  metal  with  accurate  tube— write  on  business  letterhead 
widths,  straight,  smooth  edges  and  for  124  page  book,  "Commercially 
clean,  flat  surfaces.  Remember,  Important  Wrought  Copper  Al- 
too,  that  the  same  degree  of  close  loys.”  Gives  composition,  forms 
supervision  and  critical  inspection  available,  uses,  properties  of  over 
goes  into  every  bit  of  Chase  copper  50  copper  alloys,  weights,  toler- 
or  bronze  alloys  in  strips  or  rolls.  ances  and  other  data. 


Chase  ^  BRASS  &  COPPER 

WATERBURY  20.  CONNECTICUT  •SU8S1DMRY  Of  KENNCCOTT  COPPER  CORPORATION 


•  Tht  Hmad<juartmrt  for  tiros*  &  Coppmr 


ANwyt 

QtnM 

KanasCity.  Ma. 

NawTirii 

SnFtwcaa 

AttMAa 

Dinas 

las  Aacalas 

nuMaHta 

Saanii 

Mimti 

Ownrt 

Mihvaakaa 

PittSitflll 

Witarkiiy 

BmIn 

Ckoii 

Dilrait 

ItanlMt 

MiaaaapNis 

Rawift 

11 

(taki 

teMMtl 

NmOrtaM 

SI.  IMS 
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Control  Room  WGEM,  Quincy,  Illinois 
AHilinttd  nith^TES 


If  you’re  talking  about  arms  in  sleeves, 
we’ll  concede  that  the  usual  pair  is  ample 
—  if,  however,  you’re  talking  about  those 
on  turntables,  well,  that’s  a  different  story! 

Station  managers  are  finding  it  good 
business,  indeed,  to  own  more  than  the 
usual  two  turntables.  There  are  many 
reasons,  among  them  the  increasing  trend 
toward  more  and  more  transcribed  com¬ 
mercials  that  must  go  in  split  second  se¬ 
quence  without  a  “hitch”  —  often  during 
station  breaks.  Engineers  often  find  it 
impossible  to  “set  up”  the  minimum  two 
turntables  for  best  results. 


tables  mean  extra  flexibility  —  smoother 
station  operation. 

Then,  too,  your  salesmen  will  tell  you 
itk  profitable  to  have  a  turntable  available 
for  client  audition,  without  having  to  make 
the  customer  wait  ’til  the  show  is  “off 
the  air”  I 

Actually,  from  the  standpoint  of  invest¬ 
ment,  the  cost  of  an  extra  turntable  or  two 
is  small  when  proper  consideration  is  given 
the  many  advantages  they  offer  in  better 
employee  and  customer  relations,  in 
smoother  productions  and  in  dependable 
“on-the-air”  insurance! 


GATES  RADIO  COMPANT  a  MANUFACTURING  ENGINEERS  #  QUINCT,  ILLINOIS,  U.  S.  A. 

S700  PoIR  Avumis,  HeuileA,  Tsui  s  Wsmsr  Buildiiis.  Wsshinflofi,  D.  C.  •  liSsmsIionsI  Dtviiios,  1 3  E.  40lh  St,  Nsw  YoHi  Cllv 
CtntdltH  Mstcoul  Coaipsnv,  MooIimI,  Ousbsc 


Write  today  tor  your  copy  of  GATES  complete  Tranacription  Turrxtable  Catalog. 


With  an  extra  turntable  or  two,  station 
breaks  and  spots  are  aired  with  precision 
—  studio  dramatic  productions  “live” 
with  well  timed  sound  effects.  Extra  tum- 


The  unquestioned  quality  of  Qatu 
tranacription  equipment  will  make  it  your 
first  choice  in  bringing  your  station  up  to 
modem  standards. 


GATES  CB-IO,  MASTER  TRANSCRIPTION 
TURNTABLE . . . 


Provides  complete  trant* 
criptkMi  facilitieeiodepend* 
ent  of  control  room  equip* 
ment.  locorporetet  Qatks 
CB-n  ChMeis  for  all 
•peedt  with  built-in  three- 
ttafe  pre-amplifter.  power 
supply  and  pick-up  of 
your  choice.  Mixinc  con¬ 
trol.  broadcast-cue  switch 
and  filter  control  conven¬ 
iently  located  on  sloping 
front  panel.  Attractive  two- 
tone  gray  cabinet. 


GATES  CB-14  TRANSCRIPTION  TURNTABLE 


Probably  the  moat  popular 
tranacriptioo  tumtafc^  in 
use  today.  Transcription 
chassis  is  Qatss  CB-11. 
providing  operation  at  all 
speeds.  Variable  filter  is  on 
the  chassis  proper  and  a 
mercury  starting  switch  is 
conveniently  located  on 
the  side.  Available  with  or 
srithout  self-contained  pre¬ 
amplifiers.  AUQatss  Trans¬ 
cription  Turntables  arc 
available  sritb  the  pick-up 
of  your  choice. 


SR-30 


SR-50 


Model  No.  SR- 10 


3-30  VDC 


3-13  VDC 


Output  range  3- 135  VDC 


5  -  50  amps 


Current  range  1-10  amps 


3  ■  30  amps 


Meters  —  standard.  Coarse  and  fine  adjustment. 


Write  for  complete  information. 


For  other  regulated  DC  supplys,  investigate 
Sorensen’s  line  of  NOBATRONS  (low  voltage) 
and  B-NOBATRONS  (high  voltage). 


amt  company^  ine» 

37S  raiRriEio  ave.  •  Stamford,  conn. 


RANGERS 

(FULL-RANGE-VARIABIE  DC  SUPPLYS) 


This  versatile  supply  is  a  combina¬ 
tion  of  the  widely  used  Sorensen 
NOBATRON  and  a  filter-variable 
output  circuit. 

The  result  gives  a  cotitinuously 
variable  output  voltage  regulated 
against  line  atid  load  changes 
through  the  full  range  of  the 
instrument. 

Look  at  the  specifications  tabu¬ 
lated  below  —  check  them  against 
your  requirements.  Where  range 
of  output,  adaptability  to  diverse 
applications  is  essential,  the  Sor¬ 
ensen  RANGER  may  well  be  your 
instrument  of  choice. 


Input  voltage 


95  -  130  VAC,  50  -  60  cycles,  single  phase 


Regulation 

accuracy 


±  0.25  percent  at  any  voltage  setting  from 
3  VDC  to  top  rating _ 


Ripple 


RMS  max.  1%  of  output  setting 


ELECTRICAL  SPECIFICATIONS 
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you  need  c 
fUSE~fhink  of 

BUSS 


THE  MOST  COMPLETE 
LINE  OF  FUSES 

FOR  THE 

Sicctwptic  ^(tdcutnie^ 

•  RADIO 

•  TELEVISION 
•  RADAR 

•  INSTRUMENTS 
•  CONTROLS 
•  AVIONICS 


A  compicie  line  of  fuses  made  to  dimensions  smaller  than 
National  Electrical  Code  fuses. 

These  fuses  are  SPACE  SAVERS. 

They  are  particularly  well  suited  to  the  protection  of 
instruments,  radios,  television  and  electronic  equipment  of 
all  kinds,  aircraft,  automobiles,  coin-operated  devices  and 
any  apparatus  where  space  for  the  protective  device  is  at 
a  premium. 

Fuses  of  the  Dual-Element,  Renewable  and  One-Time 
type  are  available. 

Companion  lines  for  FL'SETRON  and  BUSS  small 
dimension  fuses  are  BUSS  Fuse  Clips,  Blocks  and  Fuse 
Holders.  They  are  made  in  many  types  and  sizes  to  make 
it  easy  to  select  the  fuse  and  fuse-mounting  needed  to  give 
the  required  protection. 

For  full  information  ask  for  the  BUSS  Bulletin  on 
Small  Dimension  Fuses  and  Fuse  Holders  —  Form  SFB. 


Whatever  your  needs  in  electrical 
protection  there’s  a  Buss  fuse  made  to  fit 

Send  for  Bulletin  SFB — showing  full 
line  of  fuses  and  fuse  mountings. 


SPECIAL  FUSES,  FUSE  CLIPS,  FUSE 
BLOCKS  and  FUSE  HOLDERS 


Sometimes  a  special  fuse  or  fuse  mounting  is 
required.  In  such  cases  we  welcome  your  requests 
either  to  quote  —  or  to  help  in  designing  or  selecting 


the  special  type  of  fuse  or  fuse  mounting  best  suited  to  |  USE  THIS  COUPON 

your  particular  conditions.  I  Buumann  Mfg.  Co.,  Univenity  at  Jaffarton 

Sf.  Louis  7,  Mo.  (Division  McGrow  Electric  Co.) 


tri.*  c  c  I-  I  Pleoto  sond  me  bulletin  SFB  contoining  complete  facts  on 

Submit  description  or  sketch,  showing  type  of  fuse  to  be  I 

used,  number  of  circuits,  type  of  terminal,  etc.  If  your  pro¬ 
tection  problem  is  still  in  the  engineering  state,  tell  us 
current,  voltage,  load  characteristics,  etc. 

■  Company 

At  any  time  our  staff  of  fuse  engineers  is  at  your  service  to  I  Addrtsi 


I  Nome 

T,th 


help  solve  your  problems  in  electrical  protection. 


I  C.fy 
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PROBLEM; 

How  to  Get  Better  Electrical  Conductivity  in  a 
Switch  Spring 

GENERAL  PLATE: 


Provided  the  Solution  with  BRONCO 

CnmnAcItA  Motnl 


A  well-known  manufacturer  of  small 
switches  needed  high  elearical  con- 
ductivity  in  a  spring.  Solid  phosphor 
bronze  would  be  too  thick  or  would 
heat  up  too  much. 

The  problem  was  presented  to  General  Plate  en¬ 
gineers  who  quickly  provided  the  solution  with 
“BRONCO”  strip,  a  double  clad  metal  —  phosphor 
bronze  on  copper.  The  desired  electrical  conduc¬ 
tivity  was  obtained,  the  spring  size  was  maintained. 

No  maner  what  your  metal  problem,  it  will  pay  you 
to  consult  with  General  Plate.  Their  vast  experi¬ 
ence  in  cladding  precious  to  base  metals  or  base  to 
base  metals  can  overcome  your  problems  . . .  often 
reduce  costs. 


General  Plate  Products  include  . . .  Precious  metals 
clad  to  base  metals.  Base  metals  clad  to  base  metals, 
Alcuplate  (copper  and  aluminum).  Silver  Solders, 
Composite  contacts,  buttons  and  rivets.  Platinum 
fabrication  and  refining,  Age-hardenable  #720 
Manganese  Alloy.  Write  for  information. 

Hove  You  a  Composite  Motal  Problem? 

General  Plate  can  so/ve  H  for  you 


GENERAL  PLATE 

Division  of  Metals  &  Controls  Corporation 

306  POaiST  STtin,  ATTIIIOIO,  MASS. 


so  Church  St..  New  York,  N.  Y.  •  4326  N.  Elston  Ave.,  Chicago,  III.  •  757  W.  Third  St.,  Mansfield,  Ohio  •  Detroit,  Mich.  •  Los  Angeles,  Calif. 
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ADLAKE  RELAYS 


Dependable 
Robbins  Incubators 


ADLAKE  RELAYS 


in  Essential 
Control  Circuits 


The  master  control  panel  of  a  Robbins  Incubator, 
showing  the  seven  ADLAKE  Relays  that  are  an 
essential  part  of  the  over-all  control  circuit. 


Control  relays  have  a  tricky  job  to  do  in  in¬ 


cubators.  As  Mr.  B.  L.  Rosenberg,  Vice-President 
of  the  Robbins  Incubator  Company  of  Denver, 
wrote  in  a  recent  letter,  "The  exacting  and  pre¬ 
cise  control  required  in  our  specifications  makes 


Most  important  of  all,  they  require  no  maintenance, 
for  they  are  hermetically  sealed  against  dust,  dirt 
and  moisture. 


it  essential  that  the  control  relays  we  employ  be 
highly  sensitive  and  dependable.  The  latest  modi¬ 
fications  have  made  ad!,ake  Relays  better  than 
ever  before,  and  we  are  entirely  satisfied  with 
them.” 


For  the  full  story  on  the  part  adlakf.  Relays 
can  play  in  your  business,  just  drop  a  card  to  The 
Adams  &  Westlake  Company,  1107  N.  Michigan, 
Elkhart,  Indiana.  No  obligation,  of  course. 


ADLAKE  Relays  are  designed  and  built  to  meet 


the  most  exacting  needs  of  industry.  Their  mer 


cury-to-mercury  contact  prevents  burning,  pit 


ting  and  sticking,  and  their  sturdy  construction 


armors  them  against  outside  vibration  or  impact. 


Adams  S  Westlake 
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over  audio  range,  adjuttahU 
from  0  to  50%.  Jneidontal  fin 
under  JOOparU  per  miUion  over 
most  ranges. 


Standard  Signal  Generator 

for  Television,  V-H-F  Video,  and  U-H-F  Channels 


50  to  920  Me. 


The  General  Radio  Type  1021-A  Standard- 
Signal  Generator  operates  at  frequencies 
between  50  and  920  Me  with  the  same  conveni¬ 
ence  and  reliability  found  in  other  G-R  gener¬ 
ators  in  the  broadcast  frequencies. 

Its  main  use  is  the  determination  of  radio 
receiver  and  circuit  characteristics.  With  an  in¬ 
expensive  diode  modulator,  television  picture 
modulation  can  be  produced  for  overall  testing 
of  television  receivers. 

It  is  a  convenient  and  well -shielded  source  of 
power  for  measurements  with  bridges,  imped¬ 


ance  comparators,  and  slotted  lines.  For  these 
uses  internal  modulation  is  provided. 

With  the  G-R  Type  874  line  of  Coaxial 
Elements,  this  generator  provides  a  very  com¬ 
plete  and  flexible  system  for  measurements  of 
voltage,  power  and  standing-wave  ratio  from  50 
to  920  Me. 

Two  separate  oscillators  are  available.  They 
are  mechanically  and  electrically  interchangeable 
and  are  sold  as  separate  units  to  convert  the 
range  of  one  standard  signal  generator  to  that 
of  the  other. 


To  cover  the  complete  range  of  50  to  920  Me.,  the  following  units  ate  requited; 
Type  1021-Pl  Power  Supply,  Type  1021-P2  U-H-F  Oscillator  (250-920)  Me  and 
Type  1021-P3  V-H-F  Oscillator  (50-250  Me.) —Total  Price  .  .  .  ^1015.00 
Type  I021-AV  V-H-F  Standard-Signal  Generator  (50-250  Me)  .  .  .  5SS5.II 
Type  1021-AU  U-H-F  Standard-Signal  Generator  (250-920  Me)  .  .  .  5SIS.8I 


(M-nK.) 


Tmiiii-ni-i-rirti 

(N-»k.) 


m 


Y  GENERAL  RADIO  Company 

275  Massachusetts  Avenue,  Cambridge  39,  Mass. 


for  Bridge  and  Slotted  Line  Measurements 

High  output  voltage  of  one  volt  across  50  ohms  makes  possible  measure- 
ments  over  high  noise  levels.  Filter  characteristics  may  be  taken 
over  wider  frequency  ranges  for  given  noise  level. 


for  Pulse  Modulation 

and  for  T-V  picture  modulation,  the  Type  1000-P6 
k  Crystal  Diode  Modulator  provides  the  means  to 
V  obtain  it  with  no  accompanying  frequency  modula- 
J  tion.  Plugs  into  Signal  Generator  output  externally. 
P  Video  or  pulse  modulation  is  applied  from  any 
convenient  source.  Note  these  characteristics  in 
charts  below. 


from  60  to  920  Me  with, no 
incidontal  FM,  when  Type 
lOOO-P-6  Crystal'Diodo  Hot&i- 
Utor  mnd  aourco  of  video  iSg- 
Bale  are  need.  The  power  r» 
quirementa  for  modidatioo  ara 
ao  low,  video  output  from  a 
atandard  T-V  receiver  can  be 


atm  Typical  Modulation  Characteristic  at  300  Me. 
Up  to  30%  modulation  there  is  no  significant  differ¬ 
ence  in  characteristic  from  20  to  1000  Me. 

It  lilt  Frequency  Characteristic  of  Type  1000 -PO 
Diode  Modulator. 


Tjpi  1I2I  U  f-l-f  Standard -Signal  generator  with  Type  1000-P6 
Crystal  Diode  Modulator,  set  up  for  tests  on  a  television  receiver. 


r 

1 

] 

L.- 

w 

9<)  West  Street  NEW  YORK 


920  S.  Michiiian  Aie.  CHICAGO 
1000  S.  Seward  St.  lOS  ANCEIES 


Since  1915  —  Detigntrt  and  Manufaeturen  of  EUetronic  T«*t  Equipment 
STROaOSCOPES  •  VAtlACS  •  SOUND-lEVEt  METERS  .  VIRRATION  METERS 
IMPEDANCE  SRIDCES  .  SIGNAL  GENERATORS  .  OSCILLATORS  •  WAVE  ANALYZERS  •  DISTORTION  METERS  •  IMPEDANCE 
STANDARDS  •  VACUUM-TUSE  VOLTMETERS  •  PREQUENCY  STANDARDS  >  IROADCAST  MONITORS  •  PARTS  AND  ACCESSORIES 


^  ^ 


for  Process  Control 
industriol  Applicotions 


reset  timers 


SERIES  PAB  INDUSTRIAL  TIMERS 

The  simple  clutch  mechanitm  makes  it  possible  to 
otter  this  type  timer  in  a  number  ol  models,  ronging 
irom  PAB-SS  to  the  PAB-3H.  as  lollows: 

MODEL 

TIMINC  RANGE 

DIAL  CALIBRATION 

PAB-5S 

PAB-15S 

PAB-30S 

PAB-60S 

PAB.3M 

PAB-SM 

PABtSM 

PAB  30M 

PAB  60m 

PAB  3H 

5  cycles  to  5  seconds 

V4  second  to  15  seconds 

Vi  second  to  30  seconds 

1  second  to  60  seconds 

2  seconds  to  3  minutes 

5  seconds  to  5  minutes 

15  seconds  to  15  minutes 
30  seconds  to  30  minutes 
60  seconds  to  60  minutes 

2  minutes  to  3  hours 

5  cycles 
%  second 

Vi  second 

1  second 

2  seconds 

5  seconds 

15  seconds 

30  seconds 

60  seconds 

2  minutes 

Here,  incorporated  into  a  single,  compact  unit,  you 
obtain  all  the  features  that  spell  performaiwe,  dependability, 
and  long  life. 

Quality  designing  has  assured  exceptional  accuracy — 
plus  simplicity  that  means  trouble-free  operation. 

Quality  engineering  has  built  in  dependability  and 
strength — produced  a  precision  instrument  that  stands  up 
under  hard  industrial  usage  day  in  and  day  out. 

TIME  SETTING — The  long  pointer  of  the  timer  is 
simply  turned  to  the  dial  calibration  corresponding  to  the 
time  cycle  required.  (The  red  actuating  arm  automatically 
takes  the  same  position.) 

When  the  timer  is  hooked  up  to  a  power  source,  its 
motor  runs  continuously.  Upon  pushing  the  starter  button, 
a  magnetically  engaged  clutch  operates — causing  the  red 
actuating  arm  to  start  traveling  immediately. 

RESET — the  instant  the  red  actuating  arm  completes 
the  time  cycle,  the  clutch  is  disengaged,  and  the  arm  is 
returned  to  its  reset  position  by  spring  action  in  a  fraction 
of  a  second.  Thus  reset  is  automatic  and  instantaneous. 

You  will  find  this  Industrial  Timer — product  of  our 
long  experience  and  close  association  with  innumerable 
practical  applications — unsurpassed  for  process  control  in 
industrial  applications  where  precision  timing  and  absolute 
dependability  are  essential. 

W'rite  us  today  for  complete  details — or,  if  you  would 
like  to  send  us  specifications,  we  shall  be  glad  to  make 
recommendations  based  on  your  particular  needs. 


cucct  Titnen^  and  ^  ^KeUi4t%cf 


I 


Manuol 

Tandem  Automotic 

Running 

et  Timers 

Recycling  Timers 

Time  Meters 

NDUSTRIAL 


INDUSTRIAL  TIMER  CORPORATION 

115  EDISON  PLACE.  NEWARK  5,  N  J 
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12  TRUARC  RINGS  SAVE  25%  MATERIAL 
...50%  LABOR  COSTS... 50%  ASSEMBLY  TIME 


Using  12  Waldes  Truarc  E  Retaining  Rings  in  their 
new  "101"  Vacuum  Cleaner  nozzle  brought  the 
Lewyt  Corporation,  Brooklyn,  N.  Y.  tremendous  ma¬ 
terial  and  labor  savings . . .  eliminated  2  milling  and 
12  threading  operations... made  possible  the  use 
of  stock  extruded  D-shaped  rods . . .  simplified  main¬ 
tenance.  And  with  Waldes  Truarc  Rings  unit  is  1 5  */» 
lighter...  10 Vo  smaller  overall ! 

Redesign  with  Truarc  Rings  and  you  too  will  cut 
costs.  Wherever  you  use  machined  shoulders,  bolts. 


snap  rings,  cotter  pins,  there's  a  Waldes  Truarc  Re¬ 
taining  Ring  designed  to  do  a  better  job  of  holding 
parts  together. 

Waldes  Truarc  Rings  are  precision-engineered... 
quick  and  easy  to  assemble  and  disassemble.  Always 
circular  to  give  a  never-failing  grip.  They  can  be  used 
over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send 
your  blueprints  to  Waldes  Truarc  engineers  for  in¬ 
dividual  attention,  without  obligation. 


Waldes  Tmarc  Retaieini  Rieis  are  available  for  immediate  delivery  from  stock,  from  leadini  ball  beariei  distrilwtors  threuikotit  the  cmietty 


With  Waldes  Truarc 
Retaining  Rings,  assam- 
bly  in  hard-lo-rnoeh 
places  IS  taiitr,  since 
fhere  ar»  no  washers 
and  bulky  lock  nuts. 
Smallnr  thaits  eon  be 
used.  Unit  It  smaller, 
lighter,  more  efficienll 


CONVENTIONAL  WAY  2  round  rods  were  required, 
milled  down  to  D-shope.  4  threading  operations  to  accommodate 
lock  nuts. 


TRUARC  WAY;  Truorc  Rings  allowed  lewyt  Corporation  to 
use  2  stock  D-shope  rods.  No  milling  ...  no  threading-just  2 
grooves  1 
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WALDES 


TRUilRC 


RETAINING  RINGS 

WALDES  KOHINOOR.  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 

e*L0lt  TRUARC  RiTAINtne  RIHSS  ARC  TflOTICTCD  IT  TNt  rOLLOWIB*  RATCHT  HUHBCRt: 


Compony. 


Business  Address. 


SEND  FOR  NEW  BULLETINS 


Please  send  Bulletins  6,  7  end  B—giving  engineering 
specifications  for  oil  types  of  Waldes  Truarc  tings. 


Waldes  Kohinoor,.  Inc.,  47*16  Austet  Piece 
Long  Island  City  1,  N.  Y. 


letnm - 


laminated  and  Molded  Plastics 


LOOK  TO 

RICHARDSON  COMPANY 

FOR  HELP  ON  PLASTICS 
FOR  YOUR  DEFENSE  ORDERS 


1  MATERIALS  TO  MEET 
GOVERNMENT  REQUIREMENTS 


J  he  nu'iiardson  (^ompanv  Jias  extensive  ex|>enenee 
in  the  vuhiine  production  of  nialerials  made  to  meet 
government  requirements.  In  addition.  Richardson 
develops  new  materials  for  s(>ecial  applications. 


2  FACILITIES  FOR  MOLDING 
AND  LAMINATING 


Richardson  is  one  of  the  few  companies  that  have 
the  engineering  ex|»erience  and  production  facilities 
to  do  both  molding  and  laminating,  and  to  produce 
molded  laminates  and  post-formed  laminates. 


#  If  voii  have  a  puzzling  plastics  problem,  con¬ 
sult  riie  Richardson  Ouiipans.  'I'lie  extensive 
services  of  its  research,  design,  and  engineering 
departments  are  offered  you  without  cost  or 
ohligation. 

Hiehardson  engineers  have  a  hroad  haekground 
in  the  plasties  industry.  For  many  years  they 
have  been  co-operating  with  manufacturers  in  the 
selection  or  development  of  the  correct  plastics 
materials,  choice  of  the  proper  manufacturing 
pr<»cess.  and  actual  pnsluetion  of  the  plastics  part. 
Riehanlson's  molding,  laminating,  and  fabricating 
cx[»erience  assure  you  a  thorough  handling  of 
your  plastics  problem  from  beginning  to  end. 


3  SIX  PLANT  LOCATIONS 


The  Richardson  Company  o|)crates  large,  mmlem 
plants  at  6  widely  separated  locations:  Melrose  Park, 
111.;  Imlianapolis,  Ind.;  Newnan,  (ra.;  IVew  Bruns¬ 
wick,  N.  J.;  Tyler,  Tex.;  and  Ogden,  Utah. 


RICHARDSON  COMPA?^ 


FOUNDED  1858  — lOCKLAND,  OHIO 
2797  Lake  St.,  Melrosa  Park,  Illinois  (Chicoso  Duirkt) 


SALES  OFFICES:  Cleveland  •  Detroit  •  Indianapolis  •  lockland,  Ohio  •  Los  Angeles 
Milwoukee  •  New  Brunswick, (N.  J.)  •  New  York  •  Philadelphia  •  Rochester  •  St.  Louis 
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NEW  (m  SECONDARY 
FREQUENCY  STANDARDS 


MODELS  100C  AND  100D 


•  Sine  or  rectangular  waves 

•  100  /isec  time  markers 

•  Built-in  oscilloscope 

e  Stability  1/1.000,000 
e  Low  output  impedance 

•  New,  improved  circuits 

•  Audio,  supersonic,  rf  measurements 


The  new  -hp-  lOOC  and  lOOD  Sec¬ 
ondary’  Frequency  Standards  incorpor¬ 
ate  all  the  features  of  the  time-tested 
-hp-  models  lOOA  and  lOOB,  plus 
important  new  advantages  including 
rectangular  wave  output,  timing  pips, 
and  an  internal  oscilloscojje  for  con¬ 
venient  frequency  comparison.  The 
-hp-  lOOD  may  be  conveniently 
standardized  against  station  WWV 
with  a  minimum  of  external  equip¬ 
ment,  and  thus  provide  most  of  the 
advantages  of  an  expensive  primary 
standard. 

Crystal  Controllod  Froquoncios 

The  new  -hp-  Models  lOOD  and  lOOC 
employ  a  crystal-controlled  oscillator 
and  divider  circuits  offering  a  new 
high  in  stability  and  simplicity  of 
operation.  Standard  frequencies  are 
available  through  a  panel  seleaor 
switch,  and  may  be  employed  simul¬ 
taneously.  Internal  impedance  is  low 
(about  200  ohms),  so  that  standard 
frequencies  can  be  delivered  at  some 
distance  from  the  instrument. 

The  -hp-  lOOD  Secondary  Frequen¬ 
cy  Standard  offers  sine  waves  at  3 


frequencies  and  rectangular  waves  at 
4  frequencies,  plus  a  built-in  oscillo¬ 
scope.  The  instrument  also  provides  a 
timing  comb  with  markers  100, 1,000 
and  10,000  microsecond  intervals. 
Rectangular  wave  output  has  a  rise 
time  of  approximately  5  microsec¬ 
onds.  Accuracy  is  2  parts  p)er  million. 

5  V.  at  all  Frequencies 

The  more  moderately  priced  -hp-  lOOC 
Standard  offers  sinusoidal  frequencies 
at  4  crystal-controlled  frequencies 
and,  like  the  -hp-  lOOD,  provides  5 
volts  of  output  at  all  frequencies. 
Accuracy  .001%. 

Both  models  operate  from  a  1 1 3  v. 
ac  pxjwer  supply,  and  power  is  regu¬ 
lar^  to  minimize  p>ower  line  voltage 
fluauations. 

Gel  fu/f  details  . . .  see  your 
-hp-  representative  or  write 
direct.. .  today  I 

HEWLETT-PACKARD  CO. 

1977 A  Pag*  Mill  Rood  •  Polo  Alto,  Coltf. 

KxpoH;  FRAZAR  A  HANSEN,  LTD. 

301  Cloy  Str**t,  Son  Froncitco,  Colif.«  U.  S.  A. 
Offc*B:  N*w  York,  N.  Y.|  Lo«  AngoUt,  Cotif. 


instruments, 

AN»  ACCUtACV  I 


SPECIFICATIONS 


-lip-  TOOD  Socondory  Froc|uoncy  Stondord 
Accurocy: 

About  2  ports  per  million  per  week,  nor- 
mol  room  temperoture. 

Stobility: 

About  1  port  per  million  over  short  inter- 
vols. 

Output: 

Controlled  frequencies:  100  kc,  10  kc« 
1  kc,  100  cps,  10  cps.  Sine  or  rectangular 
waves;  morker  pips.  Internal  impedance 
opprox.  200  ohms. 

Wove  Shop*: 

Sine  wove:  less  than  4%  distortion  into 
5,000  ohms  or  higher  load. 

Morker  Pips: 

10,000,  1,000  and  100  M»ec  intervols. 
Oscilloscope: 

Integral  with  circuit.  Establishes  10:1 
Lisa’ious  figures  to  show  division  ratio. 
May  be  used  independently  of  standard. 


-fcp-  100C  Socondory  Froquoncy  Stondord 


Accurocy: 

Within  ±  .001%  normal  room  tempero¬ 
ture. 

Output: 

Controlled  frequencies  of  100  kc,  10  kc, 
1  kc,  and  100  cps.  Internal  impedance 
approx.  200  ohms. 

Wove  Shope: 

Sinusoidal  only.  4%  distortion  into  5,000 
ohm  lood. 

Power  Supply: 

(lOOC  and  1000)  1 15  v,  50/60  cps.  regu¬ 
lated  to  minimize  line  voltoge  fluctua¬ 
tions.  Power  drawn  approx.  150  watts. 
Mounting: 

(100C  and  1000)  Cabinet  or  reloy  rack. 
Panel  19'*  x  10%".  12"  deep. 


Oota  Subject  to  Chonge  Without  Notice 


FIG.  1.  Timing  Comb,  -hp-  Model  1000 
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SOLA  voltage 


Unfailing  voltage  control  is  vital  to  the  performance  of  today  s 
complex,  sensitive  electrical  and  electronic  military  devices.  The 
manufacturer  of  such  a  device  can  insure  its  continuous  optimum 
performance  by  "building  in"  a  SOLA  Constant  Voltage 
Transformer  to  insure  the  propjer  input  voltage  required. 

SOLA  regulators  are  ideal  for  military  use.  They  are  rugged  . . . 
completely  automatic  .  .  .  instantaneous  in  response  .  .  .  have  no 
moving  or  expandable  parts  . . .  require  no  manual  adjustment  or 
maintenance  . . .  and  are  self-protecting  against  short  circuit.  The 
standard  units  will  regulate  secondary  voltage  output  within 
:±  1%  regardless  of  continuous  line  voltage  fluctuations  as  great 
os  30%. 

In  addition  to  line  voltage  regulation  for  115  and  230  volt  service, 
SOLA  regulators  are  available  in  many  special  types  such  as: 
harmonic-neutralized  units  for  commercial  sine  wave  output: 
regulated  plate  and  filament  power  supply  transformers;  adjust¬ 
able,  regulated  A.C.  voltage  supplies;  low  voltage,  high  current 
filament  transformers  for  oscillators  and  other  large  tubes. 

The  engineering  skill  and  production  facilities  of  the  SOLA 
ELECTRIC  CO.,  the  world's  largest  manufacturer  of  constant  volt¬ 
age  transformers,  are  available  for  defense  production.  SOLA 
regulators  were  purchased  during  World  War  II  directly  by  the 
Signal  Corps,  Air  Force  and  Navy  os  well  as  primary  military 
contractors. 

We  invite  your  inquiries  obout  standard  and  custom  designed 
regulators,  or  the  use  of  SOLA  engineering  and  production  facili¬ 
ties  os  a  sub-contractor.  Your  request  will  be  promptly  answered. 


Troatfernwrt  fan  Comtont  VoltoQ*  •  FluofMcant  ligMing  *  Cold  Cothodo  Lighting  •  Airport  Lighting  •  Sorlot  Lighting  •  Lmninoot  Tobo  SIgno 
Oil  Sornor  Ignition  o  X  (toy  •  fowor  •  Controb  •  Signol  Syttono  •  otc.  •  SOLA  ILICTSIC  CO„  4*33  W.  ISIfc  StrMi,  Chkage  SO,  HHaeis 
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Typ*  UPX-006 


Phono 

Prumplifiore 


...sf///  available 
...still  tops 


HERE'S  pm  BUSINESS! 

Use  G-E  phono  Preamplifiers  to 
sell  modernization  to  your  cus¬ 
tomers.  Self-contained  for  easy 
installation,  these  units  are  ready 
to  operate  when  connected  to 
a  power  source.  They  provide 
sufficient  amplification  to  enable 
the  Variable  Reluctance  Car¬ 
tridge  to  be  used  with  any  stand¬ 
ard  phonograph. 


Typ*  RPX-041 


PRODUCT  shortages?  Sure.  But 
there’s  never  a  letdown  in  the 
quality  of  G-E  phono-accessories 
. . .  and  the  items  shown  above  are 
still  available  to  manufacturers, 
jobbers,  dealers  and  servicemen. 

The  G-E  tone  arm  is  built  to 
accommodate  the  famous  G-E 
Triple  Play  Cartridge  (also  in 
stock).  It’s  equipped  with  ball 
bearings  for  smooth  lateral  move¬ 
ment  . . .  special  light  weight  alloy 
keeps  the  arm  mass  to  a  minimum 
.  .  .  stylus  pressure  is  constant  at 
6-8  grams  for  all  three  speeds  to  re¬ 
duce  record  wear.  Plainly  marked 
selector  knob  projects  through 
the  top  of  the  arm— a  single  twist 


Type  RPX-050  (Triple  Ploy) 


places  either  stylus  in  playing 
position. 

General  Electric’s  high  compli¬ 
ance  Baton  Stylus  with  diamond 
or  sapphire  tip  is  unsurpassed  in 
its  field.  Stock  it  in  quantity— give 
your  customers  listening  quality 
that  lasts. 

MANUFACTURERS:  Your  pro¬ 
duction  requirements  of  General 
Elearic  phono- accessories  can 
still  be  filled.  General  Electric  ap¬ 
plication  engineers  have  sugges¬ 
tions  that  will  help  you  design  a 
better  product.  Call  or  wire  us 
today  for  details.  General  Electric 
Company,  PartsSection,  Electronics 
Park,  Syracuse,  Sew  York. 


Type  UPX-003 


Type  SPX-001 


General  Electric  Company,  Section  Ml 
Electronics  Park— Syracuse,  N.  Y. 

Please  forward  information  on  the  G-E  phono  accessories  checked: 


□  Variable  Reluctance 
Cartridges 


□  Reptacament 
Styli 


GENERAL^  ELECTRIC-J 
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-cost  nomoreihsn 

PHENOLIC  TYPES 

These  glass-bonded  mica  sockets  are  pro-j 
duced  by  on  exclusive  MYCALEX  process' 
that  reduces  their  cost  to  the  level  oi  phenolic 
sockets.  Electrical  characteristics  are  far 
sup>erior  to  phenolics  while  dimensional 
accuracy  and  uniformity  exceed  that  of 
ceramic  types. 

MYCALEX  miniature  tube  sockets,  available 
in  7-pin  and  S-pin  types,  ore  iniection  molded 
with  great  precision  and  fully  meet  RTMA 
standards.  They  ore  produced  in  two  grades. 


SINCE  1919 


lodj  loc:  rninialure 

I  TUBESOCKnS 

I  om  AU  THtSC  ADVAMTACtS: 
i  .  .  .  ciostR  w^****"* 

.  .  .  .  ..  loww  oititcTWC  loss 

. high  arc  resistance 

*  ’  HIGH  DIELECTRIC  STRENGTH 
■Bh  '  •  GREAT  DIMENSIONAL  STABILITY 
~  HOMIDlrr 


described  os  follows,  to  meet  diversified 
requirements. 

MYCALEX  410  is  priced  comparable  to  mica- 
filled  phenolics.  Loss  factor  is  only  .015  at 
1  me.,  insulation  resistance  10,000  megohms. 
Conforms  fully  to  Grade  L-4B  under  N.M.E.S. 
JAN  •  1  -  10  "Insulating  Materials  Ceramic, 
Radio.  Class  L". 

MYCALEX  410X  is  low  in  cost  but  insulating 
properties  greatly  exceed  those  of  ordinary 
materials.  Loss  factor  is  only  one-fourth  that 
of  phenolics  (.083  at  1  me.)  but  cost  is  the 
same.  Insulation  resistance  10,000  megohms. 

MYCALEX  TUBE  SOCKET  CORPORATION 

l/nd«r  f jic/ufiv*  of 

MrCAlEX  COKPOtATION  OF  AMCtlCA 
30  ROCKEFELIER  PIAZA,  NEW  YORK  30,  N.Y. 


THE  INSULATOR 


TRADf  MARXRfOUS  PAT  Off 


CORPORATION  OF  AMERICA 

“Owntn  of  'MYCAIEX'  Pofonfi" 

Emittn  Itlicn:  $0  Rothtltlltr  Ploia,  Ntw  York  30  •  Pint  mt  Cllim  Ollicis:  ailton.  Now  Jor>«Y 
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Tlic  fast  <levfl<)|>iiipnl  of  the  television  iniluslry  since  Worhl 
ar  II  has  heen  inatclieil,  stride  for  stride,  by  Hi-Q.  For  TV' 
]>rt>diicers  were  <|uick  to  recognize  this  organization  as  their 
most  dependable  source  for  the  ceramic  components  they 
needed  in  such  profusion.  They  (piickly  learned  that  Hi-Q 
cn"inecrs  were  competent  and  resourceful  in  developin’' 
new  components  to  iiiecl  new  needs  as  they  arose. 

Now,  though  Hi-Q  output  has  reached  several  million  ca¬ 
pacitors,  trimmers,  choke  coils  and  wire  wound  resistors  each 
month,  never  once  have  the  original  precision  standards  or 
strict  atlherence  to  specifications  and  tolerances  heen  shaded 
—  or  the  rigid  system  of  inspection  of  each  individual  unit 
at  each  stage  of  production  been  relaxed.  The  Hi-Q  engi¬ 
neering  staff  is  just  as  ready  as  ever  to  cooperate  with  your 
engineers  in  the  production  of  special  components  for  spe¬ 
cial  requirements. 


Hi-Q  DISKS  AND  PLATES 

llipli  ilielei'lric  liy-pass,  l>l<H'kinj:  or 
coupling;  oaparilurs  for  use  where  tlieir 
peomelrieal  sliape  makes  them  more 
ailaplable  than  tubular  ('omponeiits. 
Essentially  similar,  other  than  shape, 
except  that  in  multiple  units,  Hi-Q 
Plates  ilo  NOT  have  to  have  a  common 
ground,  as  is  the  case  w  ith  the  Disk  type. 


BETTER  4  WAYS 


JOBBERS — ADDRESS;  740  Belleville  Ave..  New  Bedford.  Mass. 


Triiilr  Miirli  f'.S.  Patent  Office 


SALES  OEFICES:  New  York,  Philadelphia. 
Detroit,  Chicogo,  Los  Angeles 


Olean,  N.  Y.,  Franklinville,  N.  Y, 
Jessup,  Pa.,  Myrtle  Beach,  S.  C. 
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Where 
did  this  car 
come  from? 


Most  of  us  think  that  new  cars  come 
from  hig  auto-making  cities. 

But  the  fact  is,  new  automobiles  are 
assembleil  in  these  cities— but  their  hun¬ 
dreds  of  parts  come  from  every  state  in 
the  union! 

Bringing  in  these  parts  involves  plenty 
of  expert  timing.  A  few  missing  pieces 


can  slow  up  production  seriously.  A  few 
missing  doorhandles  can  stop  an  assembly 
line! 

But  the  auto  makers  never  let  that  line 
stop.  They  keep  their  cars  rolling  by  using 
the  speed  of  planes.  They  bring  in  needed 
parts  by  Air  Express! 

Today,  with  increased  production  for 
defense.  Air  Exprc'ss  speed  helps  keep  the 
tanks  and  planes  rolling,  too.  Whatever 
your  business,  here  are  the  unique  ad¬ 
vantages  you  can  enjoy  with  regular  use 
of  Air  Express: 

IT’S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT'S  MORE  CONVENIENT-One  Call  to 
Air  Express  Division  of  the  Railway 
Express  Agency  arranges  everything. 


IT'S  DEPENDABLE  —  Air  Expre-ss  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunitit's  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


’^MROPm 

GETS  THERE  FIRST 
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LENZ  ELECTRIC  MANUFACTURING  CO. 


17S1  No.  We»torn  Avo.  •  Chicago  47,  llllnoif 
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SERVICE  ...  . 


From  mail  desk  to  shipping  platform  every  order  for  Republic 
Aluminum  Foil  is  constantly  in  capable  hands  —  hands  guided  by 
minds  that  recognize  every  individual's  responsibility  of  filling  orders 
accurately  and  quickly  with  a  praduct  of  flawless  quality. 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

SALES  OFFICES:  ^  Chicogo  6  III. 

606  Mission  St.,  Son  rronciKO  S,  Coi. 


/ 


Vest  ihr)6ur 
Essential  Production 

...INDIANA 

PERMANENT  MAGNETS 


Need  permanent  magnets? 

Call  in  INDIANA,  world’s  largest  producer! 
INDIANA  makes  nothing  but  permanent  magnets  . . . 
all  materials,  all  types,  all  sizes  .  . . 
and  renders  completely  unified  service 
from  magnet  design  to  delivery. 

At  INDIANA,  permanent  magnets  get  full-time  attention 
from  a  staff  of  highly  qualified  specialists. 

SAVE  TIME  AND  MONEY 

Whether  you  want  reliable  “use”  information 
or  a  dependable  source  of  supply, 
you’ll  find  the  whole  organization  ready  and  willing 
to  help  speed  defense  and  essential  production. 

The  industry’s  greatest  diversification 
and  broadest  experience  are  yours  without  cost 
when  you  call  in  INDIANA, 
sole  makers  of  Hyflux  Alnico  V  . .  . 
highest  energy  product  of  any  magnet  material. 


Stability,  inherent  in  permanent  mau- 
neta,  makes  magnetron  tubes  practical. 


Reliability  of  permanent  magnets 
makes  magnetos  the  most  depend¬ 
able  form  of  ignition. 


Permanent  magnets  are  e.ssential  to 
hundreds  of  types  of  instruments. 


Trouble-free  permanent  magnets  per¬ 
mit  unattend^  operation  indefinitely. 


Versatility  of  permanent  magnets 
is  continually  improving  process¬ 
ing.  Illustrated:  separator  pulley 
for  removing  tramp  iron  from 
bulk  material. 


\trite  or  Phone  Today! 


Many  types  and  .sizes  of  permanent 
magnets  are  available  at  onre  for 
your  experimentations. 


INDIANA 

PERMANENT  i 


THE  INDIANA  STEEL 

VALPARAISO,  INDIANA  •  • 


SPECIALISTS  IN 


PRODUCTS  COMPANY 

•  Sales  Offices  Coast  to  Coast 


ENERGY"  SINCE  I90t 
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The  GENERAL  INDUSTRIES  Co 


initdeir «  0w»i^ 


Three  Speed 
Dual  Speed 
Single  Speed 


It’s  the  famous  General  Industries 
Smooth  Power  line,  backed  by  years  of 
proved  dependability  in  America’s 
leading  radio-phonographs  and  other 
sound  reproduction  units. 

Write  today  for  complete  information, 
including  specifications,  design  features 
and  dimensions.  Quantity  price 
quotations  available  on  request. 


DEPARTMENT  B  •  ELYRIA,  OHIO 
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and  that  magical  v/ord  in 
today's  lower-cost 
higher-quality 
tv-radio  specs 


Sheer  magic!  This  Croloy  Radio  Rod  with 
suitable  winding,  replaces' usual  loop  in  to¬ 
day’s  advanced  radios. 

“Q”  is  of  the  order  of  250  and  up,  as  against 
80  for  average  small  loop  mounted  inside 
receiver.  The  Croloy  Radio  Rod  fits  any¬ 
where  —  only  8"  long  by  diameter,  or 
smaller.  Pivoted  and  rotated  for  additional 
selectivity,  or  mounted  vertically  for  omni¬ 
directional  reception.  On  the  production 
line,  the  magnetic  antenna  can  be  mounted 
on  chassis  for  complete  assembly  and  test, 
before  placement  in  cabinet. 

Molded  in  widest  ranges  of  shapes  and  sizes, 
Croloy  provides  other  magical  touches. 
Croloy  deflection  yokes  expand  TV-tube 
deflection  angles  without  corresponding 
voltage  increases.  Croloy  cores  slash  TV 
transformer  bulk  and  cost.  Croloy  slug 
tuners  and  I.  F.  coils  reduce  cost  and  raise 
gain.  Croloy  components  cut  TV  cabinet 
sizes  and  prices.  Try  Croloy:  it’s  magic! 


Lai  «a  eoWaliarala 
oa  yaw  TV,  radio  or  alecIroBle 
fwobloBa  and  naada. 
Samplaa,  aagfaMarlaf  aarrtaa, 
aad  qaotatloBa. 
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THIRD  OF  A  SPECIAL  SERIES 


We  Mobilize  for  Freedom 


WHY 

Controls  are  Necessary 


One  of  the  encouraging  characteristics  of  the 
American  people  is  their  dislike  for  govern¬ 
ment  controls.  This  augurs  well  for  the  future 
of  their  economic  and  political  freedom. 

But  for  the  next  few  years  we  must  not  only 
tolerate  but  also  help  to  make  effective  a  whole 
battery  of  emergency  government  controls 
over  our  economic  life.  If  we  fail  to  do  this 
now  the  future  of  that  freedom  we  cherish  will 
be  imperilled.  It  is  the  purpose  of  this  editor¬ 
ial— the  third  in  a  special  series— to  explain  in 
simple  terms  why  this  is  so. 

After  our  military  victory  in  World  War  11, 
we  rushed  through  a  demobilization  which  cut 
our  military  strength  to  about  one-tenth  of  its 
wartime  peak.  Our  allies  did  much  the  same 
thing.  But  the  Russians  maintained  much  of 
their  wartime  military  strength  and  built  up 
that  of  their  satellites.  With  prodigious  sp>eed 
we  switched  from  military  to  civilian  produc¬ 
tion  and  went  on  to  enjoy  a  rousing  postwar 
boom— the  greatest  in  our  history. 

This  boom  was  in  vigorous  progress  when, 
on  June  25  last  year,  the  Russian-sponsored 
North  Korean  army  attacked  South  Korea. 
Our  industrial  production  was  rolling  along  at 
almost  twice  its  prewar  level.  We  had  labor 
shortages  in  many  key  industrial  areas.  Under 
the  impact  of  heavy  buying  all  along  the  line, 
prices  were  climbing. 

When  the  North  Koreans  smashed  into 


South  Korea  they  smashed  into  our  national 
consciousness  this  fact:  if  we  want  a  fair 
chance  to  save  our  national  freedom  from  de¬ 
struction  by  Communist  aggression,  we  must 
race  to  restore  some  of  the  military  power  we 
had  so  speedily  written  off  after  World  War  II. 
And  we  must  do  it  with  our  resources  already 
very  fully  occupied  with  a  boom  in  civilian 
business. 

Program  Small  Compared  to 
World  War  II 

Compared  with  our  military  effort  in  World 
War  II,  the  mobilization  on  which  we  are  now 
embarked  is  smEdl.  At  its  peak,  under  present 
schedules,  it  will  absorb  no  more  than  one-fifth 
of  the  total  national  production.  During  World 
War  II  we  reached  a  point  when  nearly  half 
of  our  total  production  went  for  war-making. 

Moreover,  our  economy  now  is  much  bigger 
and  stronger  than  it  was  in  World  War  II. 
During  the  last  decade  there  has  been  an  in¬ 
crease  of  about  15  percent  in  our  labor  force. 
Our  workers  have  had  the  training  advantage 
of  steady  employment.  The  capacity  of  our 
industrial  establishment  is  two-thirds  again  as 
great  as  it  was  ten  years  ago.  Since  the  war  no 
less  than  $70  billion  has  been  spent  to  expand 
and  modernize  it. 

Given  time,  the  industrial  giant  we  have 
created  could  pick  up  in  its  stride  the  added 
load  of  production  for  defense  that  now  is  con- 


templated.  But  speed  is  of  the  very  essence. 
There  is  little  dissent  from  the  proposition  that 
if  we  are  to  stand  off  Russian  aggression  suc¬ 
cessfully  we  have,  at  the  outside,  two  years 
in  which  to  get  ready. 

Controls  Needed  to  Prevent  Chaos 

These  two  facts  —  (1)  the  necessity  for 
speed  in  our  rearmament  program  and  (2)  an 
economy  already  stretched  taut  by  a  record 
civilian  boom— create  the  general  necessity  for 
government  controls.  If  we  simply  pile  the 
billions  of  added  defense  expenditures  author¬ 
ized  since  last  June  on  top  of  the  civilian  boom, 
and  let  it  go  at  that,  two  destructive  develop¬ 
ments  would  follow.  There  would  be  a  scram¬ 
ble  for  scarce  materials,  notably  metals,  which 
would  create  chaos  in  those  markets.  And 
prices  would  go  through  the  roof. 

Our  situation  during  this  mobilization  is 
radically  different  from  what  it  was  when  we 
rushed  to  get  ready  for  World  War  II.  Then 
we  started  with  an  economy  that  was  coming 
out  of  a  long  depression.  There  was  plenty  of 
slack.  Even  in  mid-1941  we  still  had  over  6 
million  unemployed.  Thus  it  was  possible  for 
us  to  expand  war  production  greatly  and  also 
increase  civilian  living  standards  before  the 
limits  of  our  productive  capacity  made  ex¬ 
tensive  controls  necessary.  But  as  we  begin 
this  new  mobilization  we  find  our  economy 
already  operating  virtually  at  capacity.  This 
fact  is  of  key  importance  in  understanding 
why  this  relatively  small  defense  program  so 
quickly  requires  the  imposition  of  controls. 

The  selection  and  administration  of  con¬ 
trols  thus  far  has  been  badly  bungled.  The 
threat  of  price  controls,  for  example,  was 
broadcast  so  vigorously  and  for  so  long  that 
our  people  were  virtually  asked  to  raise  prices 
and  thereby  do  much  to  defeat  the  controls. 
Adequate  taxation  directed  so  as  to  attack 
inflation  at  the  source  and  thus  give  direct 
price  control  a  chance  to  operate  has  not  yet 
been  provided. 

Indeed,  we  could  readily  assemble  a  long 
and  devastating  catalog  of  the  deficiencies  of 


the  government’s  control  program.  But  that 
would  not  dispose  of  the  necessity  for  con¬ 
trols— by  priority,  by  allocation,  and,  as  a 
stop-gap,  by  direct  prescription  of  selling 
prices  — if  we  are  to  carry  out  our  mobiliza¬ 
tion  successfully.  That  is  the  only  means  by 
which  a  clear  right  of  way  for  defense  pro¬ 
duction  can  be  cut  through  the  highways  of 
trade  and  commerce  now  jammed  with  civilian 
boom  business. 

Hope  in  The  Wilson  Plan 

Since  he  became  Director  of  Mobilization, 
Charles  E.  Wilson  has  added  a  new  element 
of  order  and  hopefulness  to  the  mobilization 
program.  He  has  laid  out  a  plan  which,  if  we 
are  spared  all-out  war,  would  do  three  things 
by  1953.  First,  it  would  produce  the  weapons 
needed  by  our  army  and  our  allies  to  meet  an 
immediate  threat.  Second,  it  would  create  the 
capacity  that  would  enable  us  to  move  at  high 
speed  into  weapons  production  for  all-out  war 
—  if  necessary.  Third,  it  would  create  the 
additional  production  capacity  that  would  re¬ 
store  by  that  date  our  ability  to  resume  the 
climb  of  the  American  civilian  standard  of 
living. 

In  technical  and  industrial  terms  the 
Wilson  Plan  seems  to  be  feasible.  If  it  is  suc¬ 
cessfully  carried  out,  we  should  be  able  to 
begin  getting  rid  of  controls  rapidly  by  1953. 
But  to  carry  out  the  program  successfully,  it 
must  now  have  vigorous  support  from  every¬ 
one.  That  does  not  mean  mere  agreement  that 
it  is  a  good  plan.  It  means  that  we  must  con¬ 
form  to  the  controls  that  are  necessary  to  make 
the  plan  work.  In  developing  this  support,  the 
business  community  is  in  position  to  exercise 
crucially  important  leadership. 

As  has  often  happened  in  our  national  his¬ 
tory,  we  are  confronted  by  a  paradox.  We  must 
accept  emergency  controls  for  the  time  being 
to  insure  survival  of  the  freedom  that  they 
infringe.  But,  as  we  do  this,  we  may  find  some 
comfort  in  the  reflection  that  while  controls 
from  Washington  are  hateful,  controls  from 
Moscow  would  be  infinitely  worse. 

McGraw-HH!  Publishing  Company,  Inc 


Multi-channel  - 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
V  conditions. 


Components 
conservatively 
rcrted.  Completely 
tropicalized. 


Mitdel  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  band 
2.5-13.5  Mcs  (1.6-2.5  Mcs  available). 
Otterates  on  one  frequency  at  a  time: 
channeling  time  2  seconds.  Carrier 
pou'er  350  watts,  Al  or  A3  AM.  Sta¬ 
bility  .003%  using  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  0°  to  — 
45®  C  using  mercury  rectifiers;  35’‘ 
to  —  45®  C  using  gas  filled,  rectifiers. 
Power  supply,  2O0-25O  volts,  50)60 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


Here’s  the  ideal  general-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
accept  frequency  shift  signals. 
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ConsulUnU,  designers  and  manufacturers  of  standard  or  special 
electronic,  meteorological  and  communications  equipment. 


AER 


COM 


/isCsn  it  ivit6  STAINLESS 


STEEL 

6^ 


LEADING  PRODUCERS 
OF  FASTENERS  USE 

ALLEGHENY  METAL 

A  complete  line  of  stain¬ 
less  steel  fasteners — all 
types  and  sizes  of  bolts 
and  nuts,  rivets,  wood 
and  machine  screws,  cot¬ 
ter  pins,  washers,  etc. — 
are  made  of  Allegheny 
Metal  by  the  leading 
manufacturers  in  this 
field.  Get  in  touch  with 
them  for  catalogs  and 
prices,  or  write  us  direct. 

ADDRESS  DEPT.  E-18 


Allegheny  Metal  fasteners  are  non- 
rusting,  non-staining.  They  will  last 
as  long  as,  or  longer  than,  the  mate¬ 
rials  they  join.  You  can  count  on  them 
to  stand  up  through  the  years — both 
in  strength  and  in  bright  good  looks. 

Best  of  all,  stainless  steel  fasteners 
can  be  used  anywhere.  It  isn’t  neces¬ 
sary  that  the  materials  to  be  joined  are 
stainless — these  corrosion-proof  fas¬ 
teners  are  the  perfect  answer  for  join¬ 
ing  other  metals,  woods,  or  plastics. 


Fasteners  made  of  Allegheny  Metal  are 
produced  in  complete  variety — every 
type  and  size  that  your  job  requires. 

For  improving  quality  and  reliabil¬ 
ity  wherever  they’re  used — and  for  the 
economy  of  lifetime  service — specify 
fasteners  made  of  the  time-tested  stain¬ 
less  steel,  Allegheny  Metal.  •  For  any 
technical  data  or  engineering  help 
in  the  use  of  stainless  steel,  address 
Allegheny  Ludlum  Steel  Corporation, 
Henry  W.  Oliver  BUg.,  Pittsburgh22,  Pa. 


You  can  make  it  BETTER  with 

Alloohcny  AActsI 

*  W»0  98»0 
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For  Masting  insulation  strength, 

Sperry  counts  on  HARVEL  912-C 


For  more  than  10  years,  Sperry  Gyroscope  G>mpany  has  heen  insu¬ 
lating  coils  and  other  components  with  Harvel  Internal  Curing  Var¬ 
nishes,  because  of  their  excellent  mechanical  and  electrical  properties. 

Sperry . . .  world  famous  for  the  quality  and  performance  of  its  instru¬ 
ments  .  .  .  reports  these  specific  advantages  from  the  use  of  Harvel 
912-C,  electrical  insulating  varnish: 

1  •  High  mechanical  strength.  Conductors  rigidly  bonded  into  a 
compact  mass.  No  soft,  tacky  varnish  interiors  to  allow  movement  of 
conductors. 

High  dielectric  strength  ,  .  .  2200  vpm.  Electrical  properties 
retained  at  high  temperatures — unaffected  by  oil. 

3-  Fast  baking  time.  912-C  cuts  baking  schedules  as  much  as  50% — 
materially  reduces  production  costs. 

Sperry  also  turns  to  Irvington  for  Class  ‘*H’'  flexible  insulations  when 
space  and  weight  are  at  a  premium.  Running  safely  at  temperatures 
as  high  as  500°F,  these  insulations  permit  using  smaller  conductors, 
and  thus  open  the  way  to  lighter,  more  compact  designs.  It  will  pay 
you  to  investigate  these  Irvington  products — mail  coupon  today  for 
the  full  story. 


SoiKf  this  cenvonfonf  coupon  nowr 


Irvington 


YAMMISH  A  INSULATOR 


COMPANY 


Irvington  11,  New  Jersey 


Inrington  Varnish  &  Insolalor  Co. 

6E  Argyle  Terrace,  Irvington  II,  N.  J. 

Gentlemen: 

Please  send  me  technical  literatnre  on: 

I  I  Harvel  912-C  Varnish  Q  Class  “H"  Insulation 


Name . 

. . . - . 

. - . 

Company . 

Street . 

City . 

. Zone . 

. Stale . . 
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INSTRUMENTS 


The  use  of  Westinghouse  instruments  as  “standards”  on  RCA’s  Master  Tube 
Test  Stations  demonstrates  how  they  measure  up  to  your  need  for  accurate 
measurement  of  any  electrical  quantity. 

In  order  to  reliably  measure  the  quality  of  all  types  of  electronic  tubes  the 
instruments  have  to  consistently  maintain  precise  accuracy.  Westinghouse 
Switchboard  Instruments  not  only  fulfill  this  requirement  but  provide  im¬ 
portant  plus  benefits  as  well:  Easier  readability— to  simplify  the  operator’s 
job  . . .  and  co-ordinated  space-saving  design— to  contribute  to  the  functional 
compactness  of  the  unit.  , 

'  Here’s  further  assurance  of  quality:  all  Westinghouse  switchboard  panel, 
portable  and  recording  instruments  are  built  to  meet  the  rigid  performance 
requirements  of  the  American  Standards  Association.  Moreover,  you  can 
select  from  . .  . 


The  most  complete  line  in  the  industry  I 

You  get  a  wider  selection  for  every  need  whether  it  be  a-c  or  d-c  current 
and  voltage,  single  or  polyphase  circuits,  watts  or  vars,  frequency,  power 
factor,  synchroscopes,  temperature  indicators,  ground  detectors  or  synchrotie 
(position  indicators).  And  you  get . . . 


Competent  application  assistance! 

Westinghouse  Instrument  Application  Engineers  are  available  to  consult 
with  and  serve  you  in  selecting  and  applying  the  proper  instruments  for  your 
application.  Simply  call  your  nearest  Westinghouse  office. 

For  complete  information  about  Westinghouse  Instruments  write  for  Book¬ 
let  B-4696.  Address:  Westinghouse  Electric  Corporation,  P.O.  Box  No.  868, 
Pittsburgh  30,  Pennsylvania.  j-40400 


Where  insffrumeni  accuracy 
is  a  ''Must : . . 

I  specify  Westinghouse 
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ELECTROLYTIC  CONDENSERS  tt  Tht  MttiMvti  Co.,  Fort  Wijmo,  M.,  iro  wraoH  <•'  ^>W*oS  *<tl<  ISo  now  hitk  fority  “Scotch"  Electrical  Tayo  No.  4L 


1 


Mod*  In  U.  S.  A.  by  MiNNISOTA  MlNINO  «  MoO.  CO.,  SI.  Paul  6,  Minn. 

•1*0  makerR  of  other  '•Scotch”  Brand  Preiture-SenRitive  Tape*.  “Scotch”  Sound  Recording  Tape,  "Underaeal”  Rubberized  Coating,  “Scotchlite”  Reflective 
Sheeting.  “Safety -Walk"  Non-Slip  Surfacing.  “3M”  Abrasives,  “3M“  Adhesives. 

Otntrol  Eaport:  Minn.  Mining  &  Mfg.  Co.y  Inttrnatienol  Division,  270  Pork  Avtnue,  Now  York  17,  N.  Y. 


r R(G  u  S  Pit  OM  ^ 

SCOTCH 

BRAND 


Quick  facts  about 
“SCOTCH”  Electrical  Tope  No.  42 

•  NON-CORROSIVE— low  chlorMo  conlont,  won't  covoo 
bnokdown,. 

•  TOiSAE  StRENOTH-20  poundt  pw  Inch  of  width. 

•  ADHESION  STRBWTH— 4S  oancM  pw  inch  of  width. 

•  TMN  CALVER — holdi  condontor  rpN  tnaply  In  pinco. 


WHAT’S  NEW 
IN  TAPE? 

New  high  purity  tape, 

3  years  in  development, 
cuts  condenser  breakdowns 

At  last,  after  three  years  of  research,  a  condenser 
wrap  that  doesn’t  cause  corrosion  and  break¬ 


downs!  It’s  the  3M  Company’s  new  “SCOTCH” 
Electrical  Tape  No.  42 — a  tape  with  extremely 
low  chloride  content,  designed  specifically  for 
condenser  construction. 

Usual  methods  of  wrapping  condenser  rolls  for 
dipping  caused  frequent  failures.  Now  this  new 
low  chloride  content  tape  won’t  bring  on  elec¬ 
trolyte  contamination  or  electrolytic  corrosion. 
Tensile  strength:  20  pounds  per  inch  of  width. 
Adhesion  strength:  45  ounces  per  inch  of  width. 

“Scotch”  Electrical  Tape  No.  42  is  only  one  of 
a  big  family  of  “SCOTCH”  Electrical  Tapes  that 
can  crack  tough  problems  for  you.  Write  to  Dept. 
ES-651  for  full  information. 


Electric 


Tap 


42 


N 
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Helipot 


If  il’a  a  tough  potentiometer  problem,  bring  it  to  IIUII|IUI 

—for  Helipot  kot  focilitiet  end  knew-kow  eneoeolled  in  tke  mdattry  for  mast-prodecin9 
precitieii  potentionicten  witk  advanced  operating  and  electrical  featnret. 

Tkit  rccenriy-developed 'Model  J' Helipot,  for  example,  combines  several  revolationory  od- 
voncements  never  before  ovoiloble  in  tke  potentiometer  field . . . 


Prndm  Mnckanicnl  Cnnenntricitjr 

Modern  servo  mechtnisms  and  computer 
hook-ups  require  high  mechanical  precision 
to  insure  uniform  accuracy  when  connected 
to  servo  motors  through  close-tolerance  gears 
and  couplings. 

In  the  “Model  J,”  close  concentricity 
between  mounting  surface  and  shaft  is  as¬ 
sured  by  a  unique  mounting  arrangement 
The  unit  can  be  aligned  on  either  of  two 
wide-base  flange  registers  and  secured  with 
three  screws  from  the  front  of  the  panel . . . 
or  it  can  be  secured  with  adjustable  clamps 
from  the  rear  of  the  panel  to  permit  angular 
phasing.  Or  if  preferred,  it  can  be  equipped 
with  the  conventional  single-hole  bushing 
type  of  mounting. 

In  addition  to  accurate  mounting  align¬ 
ment,  exact  rotational  alignment  is  assured 
by  the  long-life,  precision-type  ball  bearings 
upon  which  the  shaft  rotates.  Precise  initial 
alignment  coupled  with  negligible  wear 
mean  high  sustained  accuracy. 

High  Eloxtrical  Accuracy 

Helipot  products  have  long  been  noted 
for  their  unusually  high  electrical  accuracy 
and  the  “Model  J”  embodies  the  latest  ad¬ 
vancements  of  Helipot  engineering  in  this 
6eld. 

For  example,  lap  connections  art  made 
bj  a  new  Helipot  welding  technique  whereby 


the  lap  is  connected  to  only  OSE  turn  of 
the  resistance  winding.  This  unique  process 
eliminates  “shorted  section”  problems! 

High  linearity  is  also  assured  by  Heli- 
pot's  advanced  production  methods.  Stand¬ 
ard  “Model  J”  linearity  accuracies  are  guar¬ 
anteed  within  ±0.5%.  On  special  order,  ac¬ 
curacies  to  ±0.15%  (capacities  of  5(XX) 
ohms  and  up)  have  been  obtained. 

•all  •aariog  CaastrwcHoa 

The  shaft  of  each  “Model  J”  is  care¬ 
fully  mounted  on  precision-type  ball  bear¬ 
ings  that  not  only  assure  sustained  rota¬ 
tional  accuracy,  but  also  provide  the  con¬ 
stant  low-torque  operation  so  essential  for 
servo  and  computer  applications.  Starting 
torque  is  only  %  of  an  inch-ounce  ( ±  .25  in.- 
oz.)— running  torque,  of  course,  is  even  less. 


When  using  the  “Model  J”  in  ganged 
multiple  assemblies,  each  section  can  be 
independently  phased  electrically  or  me¬ 
chanically —even  after  installation  on  the 
panel  —  by  means  of  hidden  internal  clampa 
controlled  from  outside  the  housing.  Phas¬ 
ing  is  simple,  quick,  accurate! 

Mass-ProdiKtiaa  Iconamlas 

In  addition  to  its  many  other  unique 
features,  Helipot  engineers  have  developed 
unusual  techniques  that  permit  mass-produc¬ 
tion  economies  in  manufacturing  the  “Model 
J”.  Actual  price  depends  upon  the  number 
of  taps  required,  special  features,  etc. . . . 
but  with  all  its  unique  features,  you  will 
find  the  “Model  J”  very  moderate  in  cost.* 

Wida  Ckaico  of  Dosigas 

The  “Model  J”  Helipot  is  available  ia 
a  wide  selection  of  standard  resistance 
ranges-50,  100,  1,000,  5,000,  10,000,  20,000, 
30,000  and  50,000  ohms ...  in  single-  or 
double-shaft  designs . . .  with  choice  of  many 
special  features  to  meet  virtually  any  to- 
quirement  within  its  operating  fleld. 


*WrHa  lor  iallatia  107  which  gives  caaipiara  dote  aod 
price  iefareietiaa  ee  Hw  varseHle  "Model  J"  HeMpetl 


THE  IIOIIIJUI  CORPORATION 

South. Pasadena  2,  California 

fMd  OMtot:  Bestee,  Now  York,  Pkitadolphia,  Rockoslor,  Clovolead,  Dotroil,  Ckicege,  St.  kaeiib 
las  Aagslos  end  fort  Myors,  Hsride.  Export  Agsnts.-  Erulhaai  Co.,  Now  York  IB.  Now  York. 
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Potter  &  Brumfield’s 
Super  Midget  Rekui^ 


SM  SERIES  (DC) 

Open  or  Hermetically  Sealed 

STEEL  HOUSING 


Actual 

Size 


CONTACTS  SPOT 


when  Product  Performance  Requires 

Sensitivity  Vibration  Resistance 

tes  on  only  75  MW.  Meets  10-G  Air  Force  Tests 


nee 


In  spite  of  its  small  size  this  unique 
relay  is  capable  of  remarkable  sensi¬ 
tivity.  With  maximum  coil  resistance 
of  10,000  ohms  it  will  operate  on 
only  2.7  5  ma  while  with  minimum 
resistance  of  0.1  5  ohm  only  0.7  amp. 
is  required.  Relays  for  voltage  opera¬ 
tion  are  provided  with  '/z  watt  coils 
up  to  60  volts;  1.2  watt  at  1  1  5  volts. 
Maximum  coil  power  permissible  is 
1.75  watt.  Practically  any  combina¬ 
tion  for  voltage  or  current  operation 
can  be  provided  within  the  limits 
given  above.  V'oltage-operated  relays 
pull  in  at  7  5%  or  less  of  nominal 
value;  drop-out  is  approximately  50% 
of  the  pull-in  value. 


An  unbelievable  degree  of  vibration 
resistance  has  been  engineered  into 
this  relay  by  the  use  of  an  extremely 
light  movable  element.  Any  type  will 
stand  10-G  test  with  V4  watt  in  coil 
and  the  sealed  relay  mounted  in  socket 
with  shield  will  pass  this  test  with 
only  0.1  watt.  Also  meets  2  5-G  shock 
test  and  will  stand  50-G  test  non¬ 
operating  without  damage. 


— for  the  unsealed  relay.  Sealed  in 
drawn  steel  case,  this  relay  is  same 
size  as  miniature  tube  and  fits  into 
standard  7-pin  socket.  Weight  of 
sealed  relay  is  only  ounce! 


Hermetically  sealed  type  SM  relays  may  be  used  in 
sockets  fitted  with  standard  miniature  tube  shields. 
Such  shields  will  provide  adequate  “hold-down"  as 
required  by  military  applications. 


Potter  &  Brumfield  Super  Midget  relays  have 
proven  themselves  in  guided  missile  and  related 
control  applications.  Numerous  "tough”  assign¬ 
ments  have  been  successfully  fulfilled  by  this  rug¬ 
ged  sub-miniature  component  under  rigid  govern¬ 
ment  specifications.  Samples  and  quotations  will 
be  supplied  upon  receipt  of  your  specifications. 


Your  ElMtrenlc  PorH  Dft- 
•ribuler  Sleeks  Standard 
PtB  Rsloyt.  Solas  afficas 
In  principal  cltias. 


\ 


TOM  JACOBS,  Owner 
Apex  Radio  Shop 
=;Detroit,  Michigan _ 


'jOO  “With  no  increase  in  trained 
personnel,  we  tripled  our  TV 
service  business  in  6  months.  The 
answer  lies  in  our  G-E  Test  Equipment. 

“The  Scope  is  the  best  trouble-shooter 
on  the  market ...  it  holds  a  steady  trace 
—it’s  stable— you  can  overload  it  and  it 
recovers  instantly.  The  Variable  Perme¬ 
ability  Sweep  is  extremely  simple  to 
operate,  and  with  the  crystal-controlled 


Marker  Generator  we  always  get  accu¬ 
rate  and  reliable  results.  While  keeping 
profits  up,  the  G-E  Test  Package  has 
cut  our  service  time  in  half!” 

Hundreds  of  TV  dealers  and  service¬ 
men  use  G-E  Test  Equipment  to  turn 
out  clean,  accurate  jobs  that  keep  cus¬ 
tomers  satisfied  and  put  money  in  the 
till.  Call  your  G-E  distributor  or  mail 
coupon  today  for  full  information. 


^^/oce  ca/t  /tu/  ce/^^nce 


m  y 

^GENERAL  ELECTRIC 


Cieneral  Electric  Company,  Section  461 
Klecuonics  Park,  Syracuse,  New  York 
Rush  me  latest  bulletins  plus  price  information  on 
General  Electric  test  equipment. 

=  NAME . 

-  ADDRESS . 

HI  CITY . STATE . 
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AT  LOW  ENERGY  LEVELS 


WESTON 


High  scnsiiivli} 

•  PORTABLE • 

Insirumcnis 


Combining  extreme  sensitivity  with  high  accuracy  and  a  6.1 
inch  scale,  Weston  Model  622  instruments  are  ideally  suited  for 
precise  measurements  of  potential  and  current  at  the  very  low 
energy  levels  encountered  in  nuclear  physics,  electronics 
and  electro-chemical  research  or  in  general  test  work.  Hand 
calibrated,  double  pivoted,  electrostatically  and  magnetically 
shielded. 

These  instruments  are  available  as  d-c  voltmeters,  millivolt- 
meters,  milliammeters  and  microammeters;  electrolysis  volt- 
millivoltmeters  and  high  resistance  voltmeters.  They  are  also 
made  as  thermocouple  ammeters,  milliammeters,  and  voltmeters; 
and  as  a-c  rectifier  type  instruments.  For  technical  data  consult 
your  Weston  Representative,  or  write  Weston  Electrical 
Instrument  Corporation,  595  Frelinghuysen  Avenue,  Newark 
5,  New  Jersey  .  .  .  manufacturers  of  Weston  and  TAGliabue 
instruments. 


WESTON^fc^ 
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Our  commercial 


20CP4 


new  Bent-Gun  for 
edge-to-edge  sharpness, 
gray  filter  face  plate, 
“Standard"  neck  length  of  7Vh 
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eniineering  department 
invites  all  design  inquiries 


LAPP  TUBE  SUPPORTS 

for  mounting 


forced-air-cooled  tubes 


.Now  a\ailal*lc  as  a  staiulardizol  lino,  those  l.app 
iiisiilalod  siip|M)rts  for  mounting  forood-air-oooled 
lidws  facilitate  design  of  transmitter  and  other 
high-|K*wer  ein-nits.  'I'hey  are  simple,  eumpaet  and 
elTicient.  For  high  frequency  tnhes  they  are  avail- 
aide  either  in  Lapp  (streelain  nr  Lapp  steatite;  for 
standard  hroadcast  frequencies  in  Lapp  porcelain. 

Vi  RITK  for  sp«>cification  sheets.  Radio  Sjjeeialties 
Division,  Lapp  insulator  Co.,  Inc.,  l.,e  Roy,  N.Y. 
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The  Most 
Efficient 
Stand-Off 
Units  for 
VHFandUHF 
Applications 


STYLE 

326 


I 


Better  by-passing  is  one  solution  to  control 
of  regeneration  in  high  frequency  receivers.  The 
Erie  Styles  325  and  326  Stand-off  Ceramicons  offer 
outstanding  features  for  extremely  efficient  by¬ 
passing.  Style  325  is  designed  for  push-on  clip 
mounting  to  chassis;  Style  326  is  for  threaded 
mounting  installation. 


This  basic  design  provides,  in  a  hermetically 
sealed  case,  a  by -pass -to -ground  through  the 
shortest  possible  path.  Full  advantage  is  taken  of 
the  concentric  electrode  configuration  in  maintain¬ 
ing  this  short  path  by  making  connection  to  the 
outer  electrode  at  the  plane  of  the  chassis.  The 
result  is  an  extremely  low  and  uniform  series  in¬ 
ductance.  In  assembly  operations  both  location 
and  length  of  leads  are  accurately  fixed,  resulting 
in  better  mechanical  uniformity.  This  feature  has 
been  demonstrated  to  be  of  particular  importance 
in  good  VHF  and  UHF  design. 


^  Tubulor  ceramic  capacitor  is  com¬ 
pletely  sealed. 

Q  Very  low  and  uniform  inductance 
path  to  ground. 

Q  Electrical  shielding  is  provided  by  | 
means  of  the  grounded  metal  case. 

Q  Post  terminal  provides  a  sturdy  tie 
point  for  several  connections,  and  is 
mode  essentially  to  match  tube 
socket  terminal  height  in  the  interest  j 
of  maintaining  uniform  short  leads. 

SPECIFICATIONS 

Standard  available  capacitance  values 

in  MMF:  10,  33,  47,  68,  82,  100,  680, 

1,000, 1,500.  Voltage  Rating,  500  VDC. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  INOIAND... TORONTO,  CANADA 
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16  PAGES  OF  VALUABLE 
RECTIFIER  DATA...AND 
YOURS  FOR  THE  ASKING! 


INfORMATION-PACKED  SELETRON  SELENIUM  RECTIFIER 


CIIA**CTI«I*TICS. 

appucatioms 
AH»  DltlON  rACTOMf 

SEtcntON  SELENIUM  IIECTIFIENS 


.  tiktie  iieirto*  tOM»*NT,  inc 


MllttO"  OIVlilOM 


THIS  NEW  two-color,  fully  illustrated  catalog  just  off  the  press 
belongs  on  your  desk  for  handy  reference.  Includes  compre¬ 
hensive  listings  of  dimensions  and  ratings  for  miniature 
SELETRON  selenium  rectifiers,  as  well  as  a  large  selected  group 
of  power  stacks.  Also  contains  complete  background  material 
on  these  versatile  rectifiers  and  illustrates  many  of  their  uses. 

Request  your  copy  today— It's  FREE,  of  course.  When  order¬ 
ing,  ask  for  nev/  catalog  No.  104-D-6. 


(f^  SELETRON  DIVISION 

K  \IMO  Ki:C  i:i*IOK  < 


S/ftc«  I9?2  fn  modio  ond  fiecfrentci 

Sales  Department:  251  West  19th  St.,  New  York  II,  N.  Y 
Factory:  84  North  9th  St.,  Brooklyn  1 1,  N.  Y. 
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THEY’RE  BOTH  IN  THE  KARP  PICTURE 
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C(tt&S7 

IN  ENCLOSURES  ^ 

Hand  in  hand  they  go,  briskly  pacing  each  project  in  our  streamlined  plant 
. . .  symbols  of  the  handsome  styling  and  utility  that  engineers  demand  in 
modern  "packaging"  of  electrical  and  mechanical  equipment. 

Under  our  big  roof  there  lives  a  proud  tradition:  industry  holds  the  name  Karp 
synonymous  with  sheet  metal  fabrication  of  the  highest  order ...  in  every 
category  from  simple  to  intricate. 

This  reputation  we  prize  highly  as  a  challenge  that  draws  out  our  best  efforts 
for  every  customer  we  serve,  large  or  small.  May  we  prove  to  you,  too, 
that  superior  craftsmanship  really  costs  less  in  terms  of  value  received? 
Write  for  data  book. 

ANY  MITAL  ANY  GAUGE  ANY  SIZE 

ANY  QUANTITY  ANY  FINISH 


*  Trodcmork  Re9ist«rGd 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 


GENERAL 


ELECTRIC 


PACKAGED  FREQUENCY  CHANGERS 


400-Cycle  Ground  Power  Supply  for  Aircraft  Radar  Units 
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Here’s  a  low-cost,  high-performance,  400-  I 
cycle  ground  {X)wer  supply  with  a  regulated 
output  voltage  adjustable  from  187  to  229 
volts.  It’s  rugged  enough  for  permanent  in-  | 
stallation,  yet  compact  enough  to  be  moved  | 
on  a  fork  truck.  A  30-kva  output  rating  is  | 
more  than  sufficient  for  virtually  all  radar, 
radio,  or  general  load  applications. 


Voltage  regulation:  ±  2  per  cent  variation  under  all  conditions  of  balanced 
load,  power  factor,  and  heating,  within  normal  operating  range. 

Voltage  recovery:  To  within  5  per  cent  of  steady-state  value  in  0.1  second- 
Voltage  odjustment:  187-229  volts  in  increments  of  0.5  volts  or  less. 

Wove  shape:  Low  harmonic  content. 

Radio  interference:  Adequate  suppression  for  most  rigid  applications. 

Encloiuroi  Dripproof  cabinet  houses  motor,  generator,  and  controls.  A  sepa¬ 
rate  operator's  panel  contains  "start-stop"  push  buttons,  adjusting  poten¬ 
tiometer,  selector  switches  and  meters. 

For  further  data  on  these  G-E  frequency  changers  see  Bulletin  GEA-S589. 


Is. 

lMx_. 


Op«rQtor't  Control  Unit 


Motor-Genorotor-Typo 

Froqutncy 

Chongor 


Husky  Relays  Mount  3  Ways 
Make  or  Break  up  to  45  Amps 

For  those  heavy  control<ircuit 
applications,  here’s  a  versatile  re¬ 
lay  that  can  be  front-connected, 
back-connected,  or  plug-in-con- 
nected,  and  is  supplied  in  open 
or  enclosed  models.  Circuits: 
spst,  dpst,  or  dpdt. 

Heavy,  long-lasting  silver 
contacts  carry  10  amps  continu¬ 
ous.  Normally  open  forms  make 
or  break  45  amps;  normally 
closed  forms  make  or  break  20  amps.  Coils  are  supplied  for 
12-,  24-,  1 15-,  or  230-volt,  60-cycle  a-c;  for  6,  12,  24,  32,  125  or 
250  volts  d-c.  Dimensions  for  enclosed  model :  6  x  6  x  5  inches. 
Complete  details  are  available  in  Bulletin  GEC-257. 


i 


6  E  Switchette  Handles  High 
Current  in  Crowded  Quarters 

Though  small  and  lightweight,  i 
the  G-E  sss’itchette  does  the 
same  work  as  many  bulkier  | 
switches.  Available  in  a  wide  | 
variety  of  forms  and  circuits, 
this  snap-action  unit  is  approx¬ 
imately  X  V5  X  Vi  inches, 
weighs  only  9  grams,  and  op¬ 
erates  dependably  from  sea  level  to  50,000  feet  altitude.  Con¬ 
tact  arrangements  available  are  single<ircuit,  normally  open;  i 
single-circuit,  normally  closed;  and  two<ircuit,  one  normally 
open  and  one  normally  closed.  Rated  Vi  hp  at  115  and  230 
volts  a-c,  the  switch  is  designed  for  ambient  temperatures  from  i 
— 70F  to  -f-  200F  and  meets  the  50-hr  salt-spray  test  for  Specifi¬ 
cation  AN-QQ-S-91.  For  full  details,  ask  for  Bulletin  GEA-4888. 


Cast-Glass  Bushiugs  Pernit 
Hermitically  Sealed 
Apparatus 


Embedded  nickel-steel  hardware  ^  I 

eliminates  the  need  for  gaskets 
and  makes  possible  the  solder- 

ing,  brazing,  or  welding  of  G-E  I  f 

cast-glass  bushings  directly  to  i  1 

apparatus.  This  assures  gas-tight,  ,  H  g  i 

oil-tight,  or  vacuum-tight  con-  ■  I 

struction.  Extraordinary  resist-  iUlffi  — .  -  z 

ance  to  vibration  and  weather  means  the  small,  compact  bush¬ 
ings  are  especially  suited  to  aircraft  applications  or  where  high 
humidity  occurs.  They  will  not  puncture  or  shatter  under  ex¬ 


cess  potentials.  For  full  details  ask  for  Bulletin  GEA-5093A. 


Tantalum  +  New  Electrolyte= 
More  Performance,  Less  Space 

New  G-E  Tantalytic  D-C  Capacitors  Feature 


•  Sisa  and  wwghl  about  Iha  soma  at  cenvantianal  doctrolytict 
a  Ovtr-oll  Kf*  at  good  at  paper  dielectrict 

e  lew-temperature  prepertiet  and  theck  retittance  better  than  either 

By  combining  tantalum  in  foil  form  and  a  newly  developed  non- 
corrosive  electrolyte.  General  Electric  has  designed  a  capacitor 
that  packs  superior  performance  into  amazingly  small  space. 
Good  stability,  unusually  low  leakage  currents,  and  hermetic 
sealing  are  additional  advantages.  Operating  range  is  from  — 55C 
to  -I-85C  Ratings  presently  available  range  from  0.02  muf  to 
12  muf  at  150  volts  d-c.  Capacitors  shown  in  illustration  are 
representative.  For  additional  information,  furnish  requirements 
such  as  temperature  range,  leakage  resistance  values,  and  oper¬ 
ating  voltage  in  writing  to  Capacitor  Sales  Division,  42-304, 
General  Electric  Company,  Pittsfield,  Mass. 


Ganaral  ilactric  Company,  Sactien  D667-IS 
Schanactady  S,  N.  Y. 

Plaaw  sand  nw  th*  following  bullotins; 

(V)  Indicat*  for  °  OEC-JSJA  OoMra^urpot* R*kiy 

r*f*r*nc*  only  Q  OEA-4M8  Sii*  I  Switchott* 


(X)  For  planning  an 
immodiat*  projoct 


□  OEA-4m  Sii*  1  Switch*n* 

Q  OEA-5093  Catt-Glas«  iufthing t 
O  GEA-5589  Pockagod  Fr*qu*n<y 
Changor 
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MonufoOurtft  of  wOfM  fomeui  Nichrom** 
ond  Oi'tr  80  othtr  altoyt  ^or  rh»  tltcfnco^ 

•(tcfrpmc,  ond  /)eof  freofing  fip/di. 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHES;  Chicago,  Dotreit,  Cleveland,  loi  Angeles,  San  Francisco 
In  Canada;  The  B.  GREENING  WIRE  COMPANY,  ITD.,  Homilton.  Onlorio,  Canada 


RCC  U  e.  RAT  ORP. 
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ironic  uses  ...  or  high  heat-resisUnt  equipment  .  .  . 
consult  U'ilh  us.  Our  fifty  years'  experience  is  at  your 
disposal. 


. . .  that’s  what  the  trademarks  and  brand  names  of 
American  producers  establish.  J^or  .never  has  a  coun¬ 
try  accumulated  such  wealth  of  designing  and  engi¬ 
neering  talent,  such  monumental  means  for  producing 
both  the  necessities  and  luxuries  of  the  day,  or  such 
massive  potential  for  meeting  the  needs  of  tomorrow — 
however  vast  and  varied  they  may  be. 


As  recipient  of  the  highest  Armed  Services  Award 
in  1918,  and  of  no  less  than  five  Army-Navy  “E” 
Awards  in  World  War  II,  it  is  logical  that  the  resources 
of  this  firm  should  be  engaged  to  an  unprecedented 
extent  in  meeting  the  demands  of  the  present  emer¬ 
gency.  However,  we  stand  ready  to  make  recommenda¬ 
tions  based  upon  your  specific  requirements,  and  shall 
be  glad  to  serve  you  to  the  best  of  our  ability. 


Accordingly,  we  take  particular  pride  in  our  per¬ 
sonal  emblem.  Representing  a  wide  range  of  alloys  for 
the  electrical,  electronic  and  heat-treating  industries, 
it  is  the  very  symbol  of  quality  and  dependability  to  a 
host  of  manufacturers  thruout  the  nation.  We  are  well 
aware  of  our  obligation  to  uphold  its  reputation — in 
peace  or  war. 


One  thing  is  sure:  Your  use  of  a  D-H  product  will 
prove  a  source  of  confidence — confidence  not  only  in 
Driver-Harris  products  per  se,  but,  in  a  wider  sense, 
confidence  in  the  capacity  of  creative  America  to  meet 
any  situation,  come  tvhat  may. 


So  if  your  products  demand  electrical  resistance 
material  of  outstanding  uniformity,  high  stability,  and 
long  life  ...  or  if  you  require  radio  alloys  for  elec- 


Putting  the  HUSH 
on  radio  backgrou 


noises 


AEROVOX 

INTER¬ 

FERENCE’’ 

FILTERS 


AEROVOX  CORPORATION,  NEW  BEDFORD,  MASS.,  U.  S.  A 


4\  Eost  N«w  York  17  N  t  •  CobU  AEROCAP  N  T  •  In  Cenedo  AEROVOX  CANADA  LTD  HomiHon.  Ont 


Remarkably  small  sizes  and  minimized  weights. 

Cases  and  terminals  based  on  time<ind-service-proven  AEROVOX 
hermetically-sealed  containers  and  terminals. 

Cases  ol  non-magnetic  material  suitably  protected  to  withstand  mili¬ 
tary  service  requirements  ior  humidity,  immersion,  vibration,  etc. 
Advanced  pi  type  coiutruction  for  highest  efficiency. 

Capacitor  sectioiu  utilize  AEROLITE'  metallized-paper  dielectric, 
assuring  maximum  reliability  and  life  including  "fault  isolation"  char¬ 
acteristics  ior  protection  against  extreme  surge  voltages  above  rated 
voltages. 

Filter  chokes  of  newest  design,  embodying  high  impedance  to  r.f.  cur¬ 
rents  and  low  d.c.  resistance,  assuring  low  voltage  drop  and  minimum 

'hod..™** 


•  That  "radio  quiet,"  so  vital  to  satisfactory  commu¬ 
nications,  rador  and  allied  radio-electronic  iimctions 
on  land  and  sea  and  in  the  air,  is  now  simplified  with 
AEROVOX  INTERFERENCE  FILTERS.  These  latest  filter 
units  provide  maximum  attenuation  from  ISO  KC  well 
up  into  the  UHF  range.  And  they  are  extra-rugged,  extra¬ 
compact,  extra-efficient,  by  any  comparison  with 
previous  filters. 

Primary  applications  are  in  r.f.  noise  suppression  work 
in  military  or  commercial  cdrcraft  and  for  vehicular  low- 
voltage  d.c.  applications.  Also,  for  special  applications 
such  as  battery  or  low-voltage  d.c.  filters,  for  shield 
room  opplications,  and  for  criticol  equipment. 

Available  in  seven  standard  types  meeting  a  wide 
variety  of  opplications.  For  extraordinary  requirements, 
special  filters  can  be  developed  and  built  to  your  order. 

•  Writ*  on  your  I*tt*rh*ad  lor  Iat*it  litaralur*.  Coniult 
AEROVOX  on  your  nois*-*uppr*Mion  probl*ma.  oa  w*ll  a* 
capacitor  r*quir*m*nts  in  g*n*ral. 
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riic  Boeing  Airplane  Company  lias  exeeptional  openings 
at  Seattle  for  outstanding  pliysieists  and  engineers.  .\re 
\  ou  one  of  them? 

riie  work  is  in  Boeing’s  exiianded  I’hysieal  Researeh 
Unit  — on  some  of  the  nation’s  most  vital  projeets: 
researeh  and  development  on 

Weapon  systems 

Electronic  and  microwave  circuits 

Flush  antennas 

Servomechanisms  and  computers 
Radar  systems  and  components 
Instruments  and  gyros 

I  hese  positions  offer  ehallenging  work  and  a  stimu¬ 
lating  professional  environment.  You'll  live  in  the  Paeifie 
Northwest  with  its  equable  climate  and  unjiaralleled 
recreational  possibilities. 

Opportunity  for  advancement  is  cssentiallv  un¬ 
limited  in  the  rapidly  expanding  fields  of  guided  missiles, 
.lirplanc  control  and  industrial  machine  and  process 
control.  Salaries  are  based  on  semi-annual  performance 
review. 

To  qualify,  you  must  al reads  have  demonstrated  out¬ 
standing  experimental  oranahtieal  abilities.  Orson  must 
base  reeentls  reeeised  the  M  S.  or  Ph.n.  degree  in 
Ideetrical  Engineering.  Physics,  or.\pphed  Mathematics. 


SPECIAL  OPENINGS 
FOR  ENGINEERS 

Boeing’s  /.ngnieering  /Jimsioii  needs  exjierieneed  and  /iiiiior 
engineers  in  the  tolhming  and  allied  engineering  fields: 
nieelianieal,  aeronautical,  eleetrieal,  electroine,  cis  il,  aeonstieal, 
and  strnetiiral.  W  rite  todas'  for  a|)j>lieation  forms  to  address 
indicated  alxne,  right. 


If  sou  cpialifs,  svrite  toclav  for  application.  .  .  . 

)OII\  C.  S.Wni'.RS.  Staff  I'.ngnieer- Personnel 
Boeing  .Airjilane  (a)ni|)ans 

-■"62  bast  -Marginal  W'as,  Seattle  1^,  W  ashington 
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Please  send  me  the  booklet  "Specify  Fiberglas  Yarns 
in  Wire  or  Cable.” 

Same; . 


s 


eccu//)t.  —  Fiberglas  yarn  braid  won't  burn,  resists  soldering  heat 


—  Fiberglas  yarns  are  uiugh  even  in  small  diameters  . . .  that  means 
thinner,  easier  to  handle  wire 


—  Fiberglas  yarns  won't  rot  . .  .  even  in  tropical  climates 
—Competitive  in  price  with  conventional  wire  braiding! 


Fiberglas  Yarn  braid  when  you  order  Radio  and  Television  wiring. 


Send  tor  your  FREE  copy  of  the  booklet. 
Specify  Fiberglas  Yarns  in  Wire  or  Cable/'  today! 


*9  irode-mcrk  (R*g.  U.  S.  Po*.  OS.) 
of  Owent-Corn^g  Itbofg'oi  Coroorotton  for  o 
vofiofy  of  prodwcH  mod*  of  or  wtth  gfoti  Abort 


Fiberglas  is  in  your  life... for  goodi 


()  \V  K  N  S  •  t:  ()  R  N  I  N  t 


Fiberglas 


m. 
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Non-insulated  spool-wound  coils,  coils 

on  several  heads  at  once,  using  the  new  Universal 
102  High  Speed  Coil  Winder,  and  synchronize  out¬ 
put  on  the  basis  of  handling  time  per  coil. 

Each  head  is  individually  operated,  and  you 
can  so  schedule  the  winding  that  certain  heads 
will  be  producing  while  manual  operations  are 
performed  on  other  heads. 

With  a  maximum  speed  of  5000  rpm,  the  High- 
Speed  102  is  efficient  for  coils  having  up  to  15,000 
turns.  Oil  seals  make  the  machine  oil- tight. 

Write  for  Bulletin  102-LM. 


Lattice-type  coils  for  television  and  radio.  Wind 
one  to  four  coils  at  once  on  the  Universal  No.  84 
Coil  Winder,  with  (in  most  cases)  a  single  opera¬ 
tor  for  two  machines. 

Speeds  are  from  400  to  950  rpm,  and  a  counter 
control  provides  instant  automatic  stop  upon 
completion  of  coil. 

Quickly-adjustable  “gainer”  mechanism,  which 
accurately  positions  wire  turns,  and  strap-type 
tensions  help  you  get  accurate,  uniform  winding. 
In-built  calibration  facilitates  change-over. 

Write  for  Bulletin  84-LM. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 


WINDING  COILS  IN  QUANTITY 
’ACCURATELY  .  .  .  AUTOMATICALLY 


USE  UNIVERSAL  WINDING  MACHINES 
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EITEL-McCULLOUGH,  Inc. 
San  Bruno,  California 

Export  Agents:  Frarjr  &  Hjnsen,  301  Cljy  Ot.,  San  Francisco,  Californij 


THE  INCOMPARABLE 

:iX2.i»ooA:t 


POWER  TRIODE 


Outstanding  in  performance,  outstanding  in  life,  and  outstand¬ 
ingly  low  in  cost  .  .  .  the  Eimac  3X2500A3  triode  is  today  the 
prime  component  in  many  of  the  newest  noteworthy  electronic 
equipments. 

The  excellent  characteristics  of  the  3X2500A3  in  CW,  Modu¬ 
lator  or  Pulse  service,  over  a  wide  frequency  range,  account  for 
the  diversity  of  applications  in  which  it  is  employed. 


Medium  Frequencies 


AM  broadcast,  police  and  aircraft 
commHnications,  navigcrtionai  aids, 
etc. 


-  TYPICAL  OPERATION  - 

Eimac  3X2SOOA3* 

• 

CLASS-B  AUDIO  AMPLIFIER 
(2  tubas) 

D-C  Plata  Voltaga  -  SOOO  volts 
D-C  Grid  Voltaga  -  -190  volts 
D-C  Plata  Currant  -  ■  .5  amps 

Plata  Load  ....  5000  ohms 

Driving  Powar  ...  59  watts 

Powar  Output  ...  8000  watts 


High  Frequencies 

Short  wave  broadcast,  commercial 
communications  and  teletype  service, 
r-f  heating  applications,  etc. 


Very  High  Frequencies 

Television  broadcast,  FM  broadcast, 
communications,  r*f  heating,  etc. 


Complete  data  on  the  3X2500A3  and  other 
outstanding  Eimac  Tubes  for  CW,  Modu¬ 
lator,  and  Pulse  Service  are  available  in  a 
new  catalogue  .  .  .  Write  today. 


CLASS-C  R-F  AMPLIFIER  -40  Me. 
D-C  Plata  Voltaga  .  6000  volts 
D-C  Grid  Voltaga  .  -500  volts 
D-C  Plata  Currant  .  2.08  amps 

Driving  Powar  ...  136  watts 

Powar  Output  ...  10,000  watts 

• 

CLASS-C  FM  TELEPHONY  -110  Me. 
(grounded  grid) 


D-C  Plata  Voltaga 
D-C  Grid  Voltaga 
D-C  Plata  Currant 
D-C  Grid  Currant 
Driving  Powar  .  - 
Useful  Powar  Output 


4000  volts 
-500  volts 
1.85  amps 
190  ma. 
1900  waHs 
7500  watts 


MAXIMUM  PULSE  RATINGS 
Maiimum 
Plata  Voltage 
RF  Sarviea  (plata  pulsed)  -  IS  kv. 
RF  Sarviea  (grid  pulsed)  -  10  kv. 
Modulator  Sarviea  ...  25  kv. 

•Below  30  Me.  type  3X2500F3  (flai- 
ibla  grid  and  eathoda  leads)  may 
be  used. 
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SAN6AM0 

MINIATURE  SILVERED 
MICA  CAPACITORS 


SANGAMO 
STANDARD  SIZE 
SILVERED  MICA 
CAPACITORS 


Exceptionally  small,  easy-to-install  capacitors  that  can  do 
a  big  job  in  minimum  space  are  a  helpful  factor  in  sptHxling 
production. 

Where  space  limitations  exist,  the  tiny — but  mighty  Sangamo 
“Shawnee,”  Tyjx*  RR  Miniature  Silvered  Mica  Capacitor 
will  solve  your  problem  without  sacrificing  stability  or  high 
quality.  These  capacitors  are  designed  and  constructed  to 
meet  the  Tentative  Joint  Army  and  Navy  Specification 
JAN-C-5A  for  the  CM-15  case  .size.  Whether  you  require 
Sangamo  RR  miniature,  or  standard  size  tyix's  KR  and  CR 
silvered  mica  capacitors,  you  can  safely  specify  any  of  them 
for  use  in  all  typt*s  of  miliUiry,  or  commi‘rcial  radio  and 
electronic  equipment.  These  and  many  other  types  of 
Sangamo  Mica  Capacitors  are  fully  described  in  Catalog 
No.  800.  Write  for  your  copy. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 

IN  CANADA.  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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Studio  Monagor 
Tom  Nolo  improMod 
witli  Proofo't  quolity 
porformonco  undor 
hoovy  tchodulo 


wherever  you  go 


I'hp  basic  equipment  used  includes  Presto  14-B 
disc  machines.  Presto  *>2-/\  recording  amplifiers 
and  Presto  41-A  limiting  amplifiers.  For  playback 
purposes  and  re-recording.  Presto  64-A  transcription 
turntables  are  empliqed.  while  Presto  “(ireen 
l-abel”  discs  are  standard  e(piipment  also.  Says 
Manager  Nola.  "The  faultless  |K-rformance 
of  all  our  Presto  e<|uipment  which  is  in  use  almost 
continuously  has  been  a  big  factor  in  our  growth 
and  success.  That's  whv  we're  a  Presto  studio.” 


RECORDING  CORPORATION 

PARAMUS,  NEW  JERSEY  AAAILING  ADDRESS:  BOX  500,  HACKENSACK,  N.  J. 


IN  CANADA:  Walter  P.  Downs,  ltd..  Dominion  $«.  Bids..  Montrool.  Quoboc  OVERSEAS:  M  Sir 


(  E  Son  Co.,  Inc..  23  Worron  Stroot,  Now  York.  N.  V. 


Nola 


at 


Fiheen  years  ago  the  now  famous  Nola  Recording 
Studios  opened  for  business  with  a  hojie.  a  prayer  . . . 
and  one  early  model  Presto  recorder.  Today  the 
New  York  studios  occupy  40.0(M)  feet  of  space 
including  an  entire  floor  in  one  of  Broadway’s 
good  size  office  buildings  and  a  branch  studio  in 
Steinway  Hall.  From  nine  in  the  morning  until  after 
midnight  the  outstanding  stars  of  show  business 
parade  through  the  studios  and  record  their  talents  on 
a  batterv  of  Presto  machines. 


’"X 


ENJOY  MULTIPLE  SAVINGS 

m  r//H£,  spAce  afij  Aio/if£y 


WITH  A 


-21' 


i- 


15" 


19' 2" 


STABILIZED  -  REGULATED 

VARIABLE  D-C  VOL|AGE 
FROM  AN  A-C  SOURCE 


In  keeping  with  rapid  advancements  of  the 
electronic  and  nuclear  fields.  The  Superior 
Electric  Co.  has  developed  the  VARICELL  D-C 
power  supply.  It  provides  a  multiple  range 
of  regulated  and  stabilized  low  D-C  voltages 
operating  from  an  A-C  source.  You  buy  one 
compact  unit  —  no  need  for  several  pur¬ 
chases,  no  need  for  accessories  or  special 
parts  —  to  handle  6,  12  and  28  volts  output. 
Control  is  centralized,  space  is  conserved  and 
engineers,  technicians  and  test  men  welcome 
the  convenient  dependable  performance. 
VARICELL  type  13015,  illustrated  above,  is 
rated  95-135  volts,  60  cycles,  1  phase,  A-C 
input;  and  0-30  volts,  15  amperes  D-C  out¬ 
put.  Stabilization  and  regulation  is  ±0.25 
volts  and  R.M.S.  ripple  voltage  never  exceeds 
0.1  volt  for  the  output  range  of  6  to  30 
volts.  Any  output  voltage  setting  is  not  af¬ 
fected  by  line  voltage  changes  ar  load 
current  variations.  For  more  detailed  infor¬ 
mation  fill  in  handy  coupon  and  mail. 


WRITE  FOR 
VARICELL 
BULLETIN 
TODAY 


—THE  SUPERIOR  ELECTRIC  CO 

406  Church  Struct,  Bristol,  Connecticut 

PltOL*  $«nd  m*  mor*  information  on 

Ploase  havo  o  SECO  Voltage  Control  Engineer  « 


iHi  SUPERIOR  ELECTRIC  co. 

BRISTOL,  CONNECTICUT 


MANUFACTURERS  OF  VOLTAGE  CONTROL  EQUIPMENT 


POWERSTAT  VARIABLE  TRANSFORMERS 
STABIIINE  VOLTAGE  REGULATORS 


VOLTBOX  A-C  POWER  SUPPLIES 
VARICELL  D-C  POWER  SUPPLIES 


$-WAY  BINDING  POSTS 
LIGHT  DIMMING  EQUIPMENT 


®  TVvo  amplifier  tubes  and  a  trans¬ 
former,  putting  out  a  walloping 
25,000  volts— are  contained  far  more 
safely  and  economically  in  this  7^^• 
inch-high  housing,  molded  from 
Bakelite  Low-Loss  Phenolic  Plas¬ 
tics  BM-17748*.  The  power  unit 
was  originally  designed  by  North 
American  Philips  Co.,  Inc.,  as  part 
of  the  Norelco  Protelgram  projec¬ 
tion  television  system,  and  is  now 
being  adapted  to  military  applica¬ 
tions  where  space,  weight  and  effi¬ 
ciency  are  major  design  require¬ 
ments. 

Originally  these  high-voltage 
drivers  were  vacuum  impregnated, 
oil -filled,  and  hermetically  sealed 
in  metal  cans.  Ibday,  with  the  use 
of  Bakelite  Low-Loss  Phenolic 


Plastics,  neither  oil  impregnation  of 
high-voltage  components  nor  vac¬ 
uum  sealing  is  required,  because  of 
the  superior  dielectric  qualities  of 
the  material.  T\ibe  replacement  and 
other  services  are  easily  handled  in 
the  field.  Flammability  worries  are 
greatly  reduced.  Production  is 
speeded  up  and  simplified.  Costs  are 
pared  to  the  bone. 

BM-17748  is  one  of  a  group  of 
Bakelite  Low-Loss  Phenolic  Plas¬ 
tics  specially  formulated  for  high- 
frequency  electrical  insulation 
wherever  low  power  factor,  low  loss 
factor,  high  resistivity,  dimensional 
stability,  and  low  water  absorption 
are  required.  It  is  available  for  such 
exacting  services  as  capacitor  cas¬ 
ings  and  frames,  condensers,  and  coil 


forms.  It  is  recommended  to  mold- 
ers  and  manufacturers  desiring  ap¬ 
proval  under  MIL-P-14A. 

Bakelite’s  engineers  will  be  glad 
to  consult  with  you,  and  provide  de¬ 
tailed  data  on  electrical,  mechani¬ 
cal,  and  other  properties  of  low-loss 
phenolics.  Write  Dept.  BX-47. 

•Molded  by  Chicafo  Molded  Plestic*  Cofporation 


BAKELITE 

Phenolic 

PLASTICS 


BAKELITE  COMPANY 

A  Division  of 

Union  Carbide  and  Carbon  Corporation 
30  East  43nd  Street,  New  York  17,  N.Y. 
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TINY  TYPE  85LPT 


TUBULAR 

PAPER 

CAPACITORS 


VOLTAGE  RANGE: 

200  TO  600  V..  INCLUSIVE 


Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


WRITE  FOR  COMPLETE  LITERATURE 
RepresenUttves  and  Distributors 
Througbout  the  U.S.A.  and  Canada 


iA  PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

144S  Hudson  Boulevard 
North  Bergen,  N.  J.,  U.  S.  A. 

TELEGRAMS  WUX  North  Bergen.  N.  J. 
CABLE  ADDRESS:  Pyromiduso 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


EngineerinK  Manpower  is,  as 
predicted  (p  76,  April)  rapidly  be¬ 
coming  the  most  critical  factor  in 
the  mobilization  program.  Here 
are  a  few  straws  that  show  the 
way  the  wind  blows : 

Weston  has  appealed  to  readers 
of  its  widely  mailed  Engineering 
Notes  for  six  electrical  engineers, 
four  mechanical  engineers  and  five 
'  industrial  engineers.  Westing- 
house  has  listed  its  detailed  re- 
,  quirements  for  563  electrical 
!  engineers,  mechanical  engineers, 

^  metallurgists,  chemists  and  physi- 
j  cists  in  Sales  Record.  Philco  has 
made  a  mailing  for  men  to  amateur 
radio  station  licensees, 
j  New  York’s  Department  of 
j  Labor  says  firms  advertising  in 
j  the  area  for  radar  and  other  tech- 
:  nical  personnel  are  finding  recent 
'  respondents  inferior  in  qualifica¬ 
tions  compared  with  those  re¬ 
cruited  two  months  ago,  says  one 
company  rejected  38  out  of  42  men 
j  interviewed,  says  further  that 
'  “two  months  from  now  they  may 
I  regret  this.” 

FCC  field  offices  have  been 
authorized  to  relax  temporarily 
I  the  requirements  for  a-m  and  f-m 
broadcast  station  operators  if, 

I  after  consultation  with  stations 
needing  operators,  it  is  apparent 
;  that  radiotelephone-first-class 
,  operators  cannot  be  found. 

Certificates  Of  Necessity  for 
fast  amortization  of  taxes  on  new 
plant  facilities  have  been  awarded 
to  17  firms  in  the  field  of  electron¬ 
ics,  the  dollar  value  of  the  facili- 
I  ties  covered  totalling  $25,000,000 
,  and  75  percent  of  the  cost  being 
I  written  off  in  five  years. 

All  industry,  including  electron¬ 
ics,  has  received  493  such  certifi¬ 
cates,  covering  $3,045,700,000 
worth  of  facilities. 

Replacement  Parts  Shortage 
will  he  minimized  as  the  mobiliza- 
I  tion  program  progres.ses  if  tele¬ 
vision  receiver  makers  observe  the 
following  RTMA-Better  Business 
Bureau  recommendations: 

Supply  present  set  oicners  with 


replacement  parts  and  tubes  on  a 
quota  basis  related  to  new  set  pro¬ 
duction. 

Expand  the  use  of  noncritical 
materials. 

Continue  to  improve  quality  and 
inspection  controls  so  as  to  obviate 
consumer  complaints. 

Minimize  circuit  changes  with 
due  consideration  to  availability  of 
replacement  parts. 

Furnish  substitution  data  to  the 
trade  for  tubes  and  parts. 

Develop  more  equitable  distribu¬ 
tion  of  components  for  repair  and 
replacement  purposes  through 
closer  cooperation  within  the  in¬ 
dustry. 

Refrain  from  shipping  sets  with¬ 
out  complete  complements  of  tubes. 

Increase  the  standardization  of 
tubes  and  parts. 

Continue  to  improve  specifica¬ 
tions  for  better  service  and  longer 
life  of  component  parts. 

.Speaking  Of  Parts.  we’ve 
checked  into  a  reported  holdup  of 
orders  which  the  Signal  Corps  has 
for  some  time  been  quietly  placing 
as  part  of  an  Industrial  Prepared¬ 
ness  Study  (IPS).  Washington 
and  Philadelphia  offices  tell  us 
that  these  pilot  runs  are  being 
held  in  abeyance  to  make  way  for 
components  needed  immediately  in 
military  operations  and  that  they 
will  soon  be  resumed. 

Mobilization  Order  attributed  to 
Haile  Selassie: 

“The  country  Is  now  mobilized.  All  men 
and  boys  able  to  carry  a  spear  will  report 
for  active  duty.  Married  men  will  bring 
their  wives  to  do  the  cooking ;  men  who 
are  not  married  will  bring  any  women 
they  can  find.  The  very  young,  the  very 
old.  and  women  with  very  young  children 
need  not  report  for  active  duty.  Anybody 
else  found  at  home  after  the  Is.suance  of 
thl.s  order  will  be  hanged.** 

How  simple  war  was  in  those 
days. 

We’re  Bearing  Down  editorially 
on  mobilization  problems,  as 
promised  (p  81,  April). 

The  -April  issue  itself  contained 
five  feature  articles  designed  to  help 
management  in  the.se  abnormal 

times . Washington  Report, 

Conservation  of  Critical  Materials, 
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Guided  missiles... 

/oo /n/ces 


and  in  the  ground  receiving  system... 

29  SyiMA/M  C/?YS7?iL  P/ODES 


Electronics  Division, 1740  BroaJway,  New  York  19, N.  Y. 


uicTHiK  Kim.  urn  nKS:  lamni  ncruK  twq:  tucniNC  itn  EwmEn; 
ruMOon  nm,  ranwo.  so  iwik  mms  nos;  uon  muS;  mnuivs; 
mnsMSR 


IN  the  Air  Material  Command’s  guided 
missile  research  at  Alamagordo,  N.  M., 
transmitters  in  the  airborne  units,  operating 
on  a  pulse  system  modulated  with  reference 
to  time,  send  out  pertinent  data  on  tempera¬ 
ture,  air  pressure,  speed  and  structural 
strains.  The  signals  are  received  by  the 
ground  telemeteringsystem  shown  at  the  left. 

This  ground  system  uses  a  total  of  29 
Sylvania  Cry'stal  Diodes — 25  lN.34’s  and 
one  1N38  (Germanium) ;  3  lN21B’s  (Sili¬ 
con).  Major  reasons  for  the  selection  of  the 
Sylvania  Diodes  are  their  reliability  and 
accuracy — outstanding  advantages  of  these 
components  u'herever  they  are  used,  but  par¬ 
ticularly  important  in  operation  under  desert 
conditions. 

Sylvania  Crystal  Diodes  may  improve  the 
performance  standards  of  your  equipment — 
or  permit  more  compact  designs.  Get  the  facts ! 

Mail  coupon  for  literature 

Sylvania  Elnctric  Product.  Inc. 

Eioctronict  Divition,  0.pl.  E-1006 
1740  Broadway.  N*w  York  19,  N.  Y. 

Gentlemen : 

Please  send  literature  on  your  Germanium  and 
Silicon  Diodes. 

Noma _ 

Potition  _ _ 

Company _ 

SirMi  Addrou _ 

City^ - - - - - - - - Stata _ 
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Growing  Quartz  Crystals  for  Mili¬ 
tary  Needs,  Military  Requirements 
for  Subminiature  Tubes  and  Mate¬ 
rial-Saving  Picture  Tube. 

May  contained  three  special  arti¬ 
cles  . Electronic  Research  in 

the  Emergency  Program,  Washing¬ 
ton  Adopts  Automatic  C-D  Warning 
System  and  Army  Walkie-Talkie  in 
Mass  Production. 

In  this  current  issue,  June,  there 

are  four . Government  Plans 

Industry  Support  (p  82),  Safe¬ 
guarding  Production  of  Military 
Equipment  (pSS),  Civilian  Defense 
Communications  (p  94)  and  How  to 
Set  Up  an  Instruction  Manual  De¬ 
partment  (p  100). 

In  the  words  of  the  late  A1  Jolson, 
“you  ain’t  seen  nothin’  yet!” 


iARRYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIIRATION 


NEW  AI.L-METL 
BARRYMOINTS 

for  Unusual  Airborne 
Applications 


STANDARD  MOUNTINGS 
ISOLATE  VIBRATION 

Available  for  Aircraft ^ 
Marine,  Mobile,  Instrument, 
and  Industrial  uses. 


These  new  TJarrymounts  provide  the 
aircraft  and  electronic  engineer  with 
a  vibration  isolator  designed  to  meet 
the  unusual  temperature  and  envi¬ 
ronmental  conditions  encountered  in 
high-altitude,  high-speed  flight.  Em¬ 
ploying  no  organic  materials,  these 
mountings  are  not  subject  to  tem¬ 
perature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  offer  a 
wide  load  range  with  uniform  per¬ 
formance.  They  have  a  natural  fre¬ 
quency  of  about  7*2  cycles  per  second, 
with  low  horizontal  stiffness  for  maxi¬ 
mum  isolation  of  horizontal  vibration. 
Transmissibility  at  resonance  is  only 
4*2.  There  is  no  snubber  contact  nor 
resonance  carry-over  w'hen  ALL- 
METL  Barrymounts  are  vibrated  at 
government-specified  amplitudes. 

These  mountings  are  designed  espe¬ 
cially  for  unusual  military  condi¬ 
tions.  They  meet  the  vibration  re¬ 
quirement  of  JAN-C-172A,  MIL-E- 
5272  (USAF),  and  MIL-T-5422 
(BuAer).  For  details  of  sizes,  ranges, 
and  construction  of  unit  mounts  and 
bases  using  ALL-METL  Barry¬ 
mounts,  see  catalog  509. 


Standard  bases  built  to  meet  govern¬ 
ment  specifications  can  be  furnished 
by  Barry;  special  bases  can  be  sup¬ 
plied  in  sizes  and  load  ratings  to  fit 
customers’  exact  requirements,  includ¬ 
ing  miniaturized  bases.  See  catalog 
502  and  data  sheets  605  and  606. 


Quote  from  a  speech  before 
NEMA  by  our  own  McGraw-Hill 
executive  vice-president  Col.  Wil¬ 
lard  Chevalier: 

“This  time  our  military  require¬ 
ments  are  heavily  concentrated  in 
electronic  control  equipment,  vehi¬ 
cles  and  airplanes — the  sort  of 
equipment  calculated  to  multiply 
our  limited  manpower  by  giving  it 
the  best  of  modern  equipment  and 
a  great  deal  of  it. 

“I  am  reliably  informed  that  the 
electronic  equipment  on  a  medium 
bomber  now  costs  as  much  as  the 
entire  plane  cost  in  World  War  II. 
And,  believe  it  or  not,  the  same 
thing  seems  to  be  true  of  a  medium 
tank.  The  electronic  equipment 
costs  as  much  as  the  whole  tank  did 
in  World  W’ar  II.” 


Aircraft  vibration  isolators  designed 
to  meet  Army,  Navy,  and  CAA  re¬ 
quirements  are  available  in  *4 -pound 
to  45-pound  unit  ratings;  also  minia¬ 
ture  mounts  to  0.1  lb.  See  catalogs 
502  and  509  and  bulletins  605-6. 
Instrument  mountings  are  furnished 
for  electronic  components,  tiny,  frac- 
tional-HP  motors,  record  changers, 
dictating  machines,  and  other  light¬ 
weight  apparatus.  See  catalogs  502 
and  504. 


Television  Shipments  by  RTMA 
members  totalled  7,068,000  in  1950. 
Here’s  the  breakdown : 


•  502  -  Air-damp*d  Barrymounti  for 
aircraft  strviea;  also  mounting 
basas  and  instrumant  mountings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  basas  for  unusual  air- 
borna  applications. 

•  504  —  Shock  mounts  and  vibra¬ 
tion  isolators  for  marina,  mobila, 
and  industrial  usas. 

•  607  —  How  to  cut  maintananca 
costs  by  using  Barrymounts  with 
punch  prassas. 


Shock  moinitings  for  mobile,  railroad, 
and  shipboard  service  also  give  vibra¬ 
tion  isolation  at  frequencies  above 
2000  c.p.m.;  useful  for  general  sound 
isolation.  See  catalog  504. 

Industrial  mountings  isolate  vibration 
from  fans,  motor-generator  sets, 
transformers,  punch  presses,  and 
other  heavy  industrial  equipment. 
Bulletin  607  tells  how  to  cut  main¬ 
tenance  costs  with  Barrymounts. 


Alabama . 

Arizona . 

California . 

Connecticut  . 

DfstrYcl^f  Co’l’unibia 

Florida  . 

Georgia . 

Illinois . 

Indiana . 

Iowa  . 

Kansas  . 

Kentucky  . 

Louisiana . 

Maryland  . 

Massachusetts . 

Michigan  . 

Minnesota  . 

Missouri  . 

Nebraska  . 

New  Jersey  . 

New  Mexico  . 

New  York  . 

North  Carolina  .... 

Ohio . 

Oklahoma . 

Oregon . 

Pennsylvania . 

Rhode  Island . 


707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 
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South  Carolina .  1,258 

Tennessee  .  47,095 

Texas  .  129,421 

Utah  .  21,195 

Virginia  .  59,671 

Washington  .  31,665 

West  Virginia .  12,512 

Wisconsin .  63,111 

ilreos  unltafed .  1,006,778 


TV  Broadcasters  took  in  $105,- 
800,000  during  1950,  more  than 
triple  the  $34,300,000  revenue  of 
1949,  and  more  than  half  the  107 
stations  on  the  air  made  a  profit. 
A-m  and  f-m  broadcast  station 
revenue  amounted  to  $447,700,000, 
the  highest  on  record.  Thus  the 
combined  visual  and  aural  services 
pa.ssed  the  half-billion  mark  for 
the  first  time. 


Back  in  January  (p  60)  we  pub¬ 
lished  an  item  relative  to  interest 
in  British  television  cameras  at 
UN  Headquarters.  B.  G.  H.  Row- 
ley  now  tells  us  that  three  Marconi 
Wireless  camera  chains  have  been 
purchased,  along  with  full  ancil¬ 
lary  equipment. 


Receiving  Tube  Exports  are  re¬ 
ported  as  follows  by  the  U.  S. 
Department  of  Commerce: 


Country 

1949 

2950 

Belgium  . 

8307,702 

8243,507 

France  . 

129,946 

212,069  . 

Germany  . 

4.902 

32.824 

Greece  . 

119,377 

64,679 

India  . 

202,641 

116,113 

Indonesia  . 

45,643 

4,806 

Iran . 

24,692 

47,219  1 

Ireland  . 

19,073 

5,930  j 

Israel  . 

37,111 

24,403 

Italy  . 

106,621 

164,107 

I^ebanon  . 

26.030 

9.166 

Netherlands . 

60,921 

9,663 

Norway  . 

61,544 

11,971 

Pakistan . 

39,190 

56,235 

Philippines . 

122,673 

98,113 

Portugal  . 

25.993 

21,324 

Spain  . 

36,177 

17.482 

Sweden  . 

132,518 

84,472 

Swltserland  . 

186,792 

132,827 

Tangier . 

45,410 

67,121 

Thailand . 

32.795 

24,432 

Union  of  South  Africa 

142,665 

81.382 

United  Kingdom  . . . 

37,622 

26,966 

11,936.828  81,556,800 


Export  license  applications  for 
the  first  quarter  of  1951  totalled 
$1,567,000,  more  than  total  ship¬ 
ments  for  the  year  1950. 

Secondary  Supply  Sources  (p  83, 
April)  are  still  being  sought  by 
government  procurement  people.  To 
them  we  recommend  close  perusal 
of  the  1951  Electronics  Buyers 
Guide,  due  out  about  June  15. 


Shot  Effect  is  a  well-known 
phenomenon.  Not  so  well  known 
is  “big-shot  effect,”  the  phenom¬ 
enon  that  causes  electronic  equip¬ 
ment  not  to  work  when  first  dem¬ 
onstrated  before  an  admiral  or  a 
general. 


SERIES  4 


SPOT  CENEIAl  Put. 

POSE  SENSITIVE  O.C. 
RELAY.  In«xp«fiiiv«  bolonc*d  ormatvr*  for 
vibration  romtonco  on  oircroft  ot  50  milliwott 
odjustmont.  Sontifivo  onowgh  for  V.T  oporotod 
raloy  circulH;  con  bo  lot  to  oporoto  down  to 
10  miMSwott*.  Procition  odjustmonts  for  puH'On 
ond  drop'Owt.  7  omp.  nommol  contoct  roting. 
Coil  rotistonco  up  to  1 4.000  obmu 


cost.  Som#  D.  C.  loniithrity  e»  Soriot  4  but  Iom 
floxibility  of  odiustmont.  AvoilobI#  wHfi  long 
lifo  ond  bounco.froo  contocti,  it  ii  tuitod  to  high 
tpood  counting  ond  hoying.  Mochonkol  Ufo  ox*, 
coodi  10*  oporotlons.  Good  for  plot#  cirewitt 
noodlng  modoroto  procUion  ond  vibrotion  on. 
munity.  Contoct  ratings  up  to  5  ompi.  Coil 
rotistonco  to  14,000  ohms.  A.  C.  sonsitivity  ox* 
coodt  0.1  V.  A.  ot  60  cps.  Sorvkoobio  on  fro* 
quoncios  from  16-'400  cps. 


SERIES  S 


SPOT  VERY  SENSITIVE 
O.C.  RELAY.  Roloncod 
ormotwro  ond  mognotic  oRicioncy  rosist  oir* 
croft  vibrotion  on  inputs  os  low  os  5  milliwotts. 
Withstonds  500g  shock  without  domogo.  Pro* 
cision  odjustmonts.  2  omp.  nomiisol  contoct  rot* 
mg.  Coil  rosistonco  up  to  16,000  ohms.  Spociol 
odoptotionsi  luilt-in  roctihor,  two*coil  dHforon. 
tiol  oporotion,  constont  voltogo  tomporoturo 
componsotion. 


SERIES  6 

MUITICIKUIT  POL* 
ARiaO  SENSITIVE 
RELAY.  Singlo  or 
doublo  (difforonttol) 
windmgs.  Rotistonco 
up  to  25,000  ohms 
total.  Contocts  up  to 
4PDT,  5  omp.  nomi* 
nol  roting.  Roloncod  ormoturo  for  strong  vibro* 
tion  rotistonco.  FORM  X  Throo  Position  or 
Null  Sooking.  For  outomotk  positioning  or  2* 
Woy  procoss  control.  Sonsitivity  (dopondii^  on 
contoct  comploxity)  from  10  to  100  milliwotts. 
FORM  Y  —  liosod  (Sprif^  Roturn).  Uso  os  on 
ordinary  sonsitivo  roloy  if  O  complox  contoct 
combWiotion  is  noodod.  Rospondt  only  to  ono 
polority.  Combinot  function  of  pilot  roloy  and 
contactor.  Sonsitivity  tom#  ot  Form  X.  FORM  Z 
Lotching  (pormonont  mognotk).  Roplocot 
mochonkol  lotch  oloctrkol  rotot  roloyt.  whoro 
longor  lifo  ond  grootor  vR>ration  rosistonco  is 
roquirod.  Sonsitivity  from  100  to  250  milliwotts. 


SERIES  7 

SPOT  SENSITIVE  HIGH  SPEED 
POLARIZED  RELAY.  Singlo  or 
muitiplo  windings  up  to  1 4,000 
ohms  (singlo).  ftotoncod  ormo* 
turo.  Nominol  contact  roting  2 
empt.  For  ropootmg  tologrophk  tignolt  ot 
spoodtupto250  WPM.  Smoll  insitoondwoight. 
Hormotkolly  toolod.  Mochonkol  IHo  oxcoodt 
10*  oporotiom.  FORMS  X,  Y  ond  Z  (too  Typo  6 
obovo)  ovoiloblo  in  Soriot  7.  SonsHivitios  from 
lost  then  1  to  10  milliwotts  doponding  on  form 
ond  roquiromontt.  Form  X  is  usoful  os  tho  do- 
tocting  olomont  in  positioning  bridgo  circuits. 


Minioturixod  doublo*polo  doublo-throw  Diroct 
Curront  Sonsitivo  {45  milliwott)  roloy.  2*omp 
contoct  roting,  coils  up  to  12,000  ohms.  Hor- 
motk  tool  oncloturo  only,  1  inch  tquoro  mount¬ 
ing  spoco.  Spockilly  doiignod  for  highly  stobU 
ond  prociso  oporoting  odiustmonts,  oxtromo  im¬ 
munity  to  vibrotion  ond  to  thormol  ond  mochon¬ 
kol  shock.  Will  oporoto  undor  50  g’s  sustoinod 
occolorotion  if  oporoting  ortd  roloosmg  mor* 
gins  oro  incrootod. 


SIGMA  INSTRUMENTS,  INC.,  62  CEYI.ON  STREET,  BOSTON.  MASS. 
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Mallory 

Creative  Researeh 

Develops  Loiv-Cost  Technique 
For  Platinum-Tipped  Contact 


New  time  and  money  saving  methods  for  meeting  customer 
contact  specifications  result  from  continuing  research  and 
development  hy  Mallory. 

Typical  is  the  application  of  Mallory  metallurgical  and  weld¬ 
ing  experience  to  the  problem  of  attaching  and  forming  the 
platinum  tip  on  a  contact  screw  used  in  home  thermostats. 
Mallory  tackled  the  problem  of  reducing  the  high  cost  involved 
.  .  .  and  came  up  with  a  new  weldable  material  for  the  screw,  a 
way  to  weld  the  tip  in  place  more  securely,  and  a  method  for 
forming  the  tip  to  proper  contour.  Savings  on  machining  and 
waste  platinum  were  immediately  passed  on  to  the  customer. 

That's  result  beyond  expectation! 

Mallory  contact  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  be  done  for  you. 


MALLORY 

PLATINUM  CONTACTS 


Platinum  is  ideal  for  electrical  contacts 
wliere  low  resistance  must  t)C  main¬ 
tained  for  long  periods  of  time.  Ilow- 
e%er,  pure  platinum  lacks  hardness. 
Mallory  platinum  alloys  overcome  this 
hy  the  use  of  such  hardening  agents  as 
iridium,  ruthenium  and  palladium. 
Mallory  is  fully  qualified  to  recommend 
the  best  contact  material  for  your 
design.  Write  today. 


ln('4Mnada,made  and  sold  hyjoktuon  and  Mallory^  Lid.,  1 10  industry  St.,ToroiUo  IS,()ntario 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 

Hesintors  Switches 

71  Tuners  I  ibraturs 

Electrochemical  Products 

t'aiHuitors  Rectifiers 

Mercury  Dry  Batteries 

Metallurgical  Products 
Contacts  Speciat  Metals 
R  eUing  Materials 
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ELECTRONICS _ DONALD  G.  FINK _ Editor _ JUNE.  1951 


CROSS 

TALK 

►  PIPES  •  •  •  Fresh  back  from  the 
IRE  Southwestern  Conference  in 
Dallas,  we  are  mightily  impressed 
with  the  future  of  microwave  sys¬ 
tems  for  communication,  control 
and  supervision  of  oil  and  gas 
pipelines.  The  largest  single  order 
for  industrial  electronic  equipment 
in  history,  over  a  million  dollars 
worth  of  microwave  gear,  was 
placed  last  year  in  this  field.  At 
least  five  big  companies  are  con¬ 
testing  for  future  business  they 
estimate  at  10  million  dollars  by 
the  end  of  1951,  100  million  by 
the  end  of  the  next  decade. 

These  figures  are  justified  by 
the  extraordinary  development  of 
pipeline  transportation  in  recent 
years,  but  more  particularly  by 
the  enormous  value  of  the  prod¬ 
uct  transported  in  relation  to  the 
costs  of  controlling  and  supervis¬ 
ing  the  pipeline  system.  The  readi¬ 
ness  with  which  the  pipeline  busi¬ 
ness  has  embraced  electronic 
methods  stands  in  strange  con¬ 
trast  to  the  attitude  of  their  com¬ 
petitors  in  the  maritime  field, 
down  whose  throats  radio  and 
radar  have  had  to  be  forced  at 
every  stage. 

►  UPGRADE  •  •  •  If  our  post-con¬ 
vention  conversations  with  engi¬ 
neering  managers  mean  anything, 
and  we  think  they  do,  the  hottest 
subject  at  the  late  IRE  clambake 
was  not  technical.  It  was  the  sal¬ 
aries  being  offered  to  young  en¬ 
gineers  in  the  recruiting  drives  of 
several  companies,  largely  in  the 
aircraft  field,  engaged  in  govern¬ 


ment  cost-plus  contracts.  We 
heard  repeated  reports  of  salary 
offers  of  a  straight  50  percent 
over  the  recruit’s  present  salary. 
This  kind  of  inducement  is  hard 
to  resist,  and  as  a  result  a  great 
many  families  are  now  moving 
across  the  continent,  and  a  great 
deal  of  resentment  has  been 
stirred  up  among  the  manage¬ 
ments  of  old-line  companies.  We 
think  this  situation  deserves  com¬ 
ment  and  a  bit  of  gratuitous  ad¬ 
vice. 

The  comment;  the  fact  that  gov¬ 
ernment  contracting  officers  will 
approve  engineering  costs  in  these 
cost-plus  contracts  which  run  50 
percent  or  more  above  the  going 
rate  is  not  wholly  explained  by  ex¬ 
pediency  and  the  urgency  of  our 
military  preparations.  It  is,  we  be¬ 
lieve,  partly  explained  by  the  fact 
that  engineering  costs  in  our  field 
are  low  compared  with  many  other 
fields,  low  compared  with  the  true 
value  of  the  engineering  service 
rendered. 

The  gratuitous  advice,  to  the 
young-man-going-west:  be  sure 
the  new  job  offers  more  than  mere 
money  upgrading.  If  you  can  learn 
a  new  field,  put  more  arrows  in 
the  quiver,  fine.  But  if  you  find 
yourself  standing  still,  in  ever>' 
respect  except  the  bank  balance, 
beware.  To  the  managements  of 
old-line  companies:  to  hold  your 
men  against  the  blandishments  of 
the  pirates,  how  about  reconsid¬ 
ering  the  true  value  of  the  serv¬ 
ices  listed  under  engineering 
costs?  The  cost-plus  boys  may  be 


closer  to  the  proper  level  than  i 

you  think.  ' 

I 

►  INDEX  •  •  •  We  are  happy  to  i 

announce  that  a  cumulative  index  f 

of  Electronics  covering  the  first 
decade  of  publication,  from  April 
19.S0  to  December  1939,  has  been 
compiled  and  will  be  printed  in 
the  1951  Mid-June  Buyers  Guide 
Issue.  Every  article  published  in 
that  period,  full-length  feature 
articles  as  well  as  shorter  depart¬ 
mental  items,  has  been  listed  al¬ 
phabetically  by  author,  by  title 
and  by  subject  matter.  | 

The  compilation  turned  out  to  | 

be  a  monumental  job.  It  fills  36  | 

pages  of  fine  type,  and  its  produc-  i 

tion  took  1,200  man-hours  of  staff 
time.  Indexing  methods  of  other 
publications  were  studied,  techni¬ 
cal  librarians  were  consulted,  the 
bound  volumes  were  meticulously 
scanned  by  our  technical  staff  to 
collate  hundreds  of  different  sub¬ 
ject  categories  into  a  consistent 
and  rational  listing.  Every  listing, 
whether  by  author,  title  or  subject, 
contains  the  issue  date  and  page, 
so  no  cross-checking  is  nece.ssary. 

V\'e  think  it’s  one  of  the  most 
complete  and  easiest-to-use  tech¬ 
nical  jobs  of  its  kind  yet  pub¬ 
lished.  While  hoping  our  readers 
agree,  we  ask  for  criticism  which 
will  prove  helpful  in  our  continu¬ 
ing  effort  to  provide  where-to-find- 
it  information  on  electronic  tech¬ 
niques.  A  similar  index  covering 
the  second  decade,  1940-1949,  is  in 
preparation  and  will  be  printed  in 
the  1952  Buyers  Guide  Issue. 
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GOVERNMENT  PLANS 

\\  ashiii^ton  takes  initial  steps  to  insure  that  inanulacturers  stay  healthy  against  einer- 
jieney  needs.  (Iritieal  materials  allotted  to  tube  makers  faring  shutdown,  and  plant  expan¬ 
sion  permitted  eompanies  having  government  eontraets.  Controlled  materials  plan  effec¬ 
tive  July  1  w  ill  afford  further  relief,  mav  even  leave  ade(juate  materials  for  civilian  goods 


By  W.  B.  WHICHARD,  JR. 

McGratc^Bill  Washington  Bureau 


The  government  is  going  to  see 
to  it  that  the  electronics  indus¬ 
try  stays  healthy  so  that  it  will  be 
ready  when  the  time  comes  to  meet 
military  needs. 

Mobilization  officials  will  see  that 
key  segments  of  the  industry  obtain 
sufficient  materials  to  stay  in  oper¬ 
ation,  and  encourage  expansion  of 
production  facilities  that  will  be 
needed  later  to  meet  military  needs 
for  electronic  equipment. 

Two  basic  problems  have  compli¬ 
cated  such  planning  by  both  the 
mobilizers  and  the  industry. 

First,  other  defense  production 
has  steadily  cut  deeper  into  the 
supply  of  raw  materials  %'itally 
needed  to  keep  the  industry  in  busi¬ 
ness.  The  shortages  of  such  metals 
as  cobalt,  nickel,  tungsten  and  cop¬ 
per  are  going  to  get  worse  before 
they  ease. 

Shutdown  Threatened 

Second,  military  orders  for  elec¬ 
tronic  equipment — which,  of  course, 
are  backed  by  government  assist¬ 
ance  to  the  producer  in  obtaining 
raw  materials — are  not  being  placed 
in  anywhere  near  the  volume  neces¬ 
sary  to  offset  any  major  reduction 
in  output  of  civilian  equipment.  A 
substantial  flow  of  military  orders 
to  the  industry  is  not  expected  be¬ 
fore  the  last  quarter  of  1951,  and 
will  reach  a  peak  even  later.  In  the 
interim,  the  mobilizers  have  de¬ 
cided,  something  must  be  done  to 
prevent  other  defense  programs 
from  choking  off  the  industry’s  sup¬ 


ply  of  critical  materials. 

Impact  of  materials  shortages  on 
the  industry  came  in  for  Washing¬ 
ton  attention  early  in  April  when 
eight  manufacturers  of  receiving 
tubes  warned  mobilization  officials 
that  they  would  be  forced  to  halt 
production  before  June  1  unless 
they  received  relief.  The  National 
Production  Authority  passed  the 
problem  up  to  the  Defense  Produc¬ 
tion  .Administration,  top  policy 
agency  for  industrial  phases  of  the 
mobilization  program. 

A  check  with  the  Armed  Forces 
developed  potent  arguments  for 
keeping  the  tube  makers,  in  partic¬ 
ular,  and  at  least  part  of  the  indus¬ 
try.  in  general,  in  business. 

More  and  more  new  weapons  are 
controlled  by  electronic  equipment. 
Though  the  arms  build-up  has  not 
yet  reached  the  phase  where  these 
devices  are  needed  in  quantity,  it  is 
nearing  that  stage.  There  will  be 
a  military  demand  for  tubes  and 
other  components  very  similar  to 
those  now  going  into  civilian  prod¬ 
ucts,  so  the  .services  want  to  keep 
these  items  in  production. 

Even  more  important,  some  elec¬ 
tronic  controls  for  future  weapons 
are  still  to  be  perfected  and  adopted 
to  special  uses.  That  will  take  engi¬ 
neering  and  the  work  of  other  tech¬ 
nicians  now  employed  by  the  indus¬ 
try.  To  keep  these  people  on  the 
job  until  the  armed  services  get 
their  orders  out,  there  will  have  to 
be  a  high  level  of  activity  through¬ 
out  the  industry  in  the  interim. 


Finally,  electronic  equipment  has 
become  vital  to  a  broad  range  of 
industrial  operations  that  rate 
second  only  to  military  production 
in  Washington  planning.  Among 
these  are  transportation,  communi¬ 
cations  and  other  utility  services, 
to  name  a  few. 

How  much  of  the  industry  should 
be  supported  by  assistance  in  ob¬ 
taining  materials  and  aid  in  ex¬ 
panding  plant  has  not  been  worked 
out  yet.  Components  makers  will 
get  substantial  help,  to  prepare  for 
anticipated  military  orders,  and  to 
maintain  equipment  already  in  use. 
Certificates  of  necessity  for  five- 
year  tax  amortization  already  have 
been  issued  for  new  plants  to  turn 
out  military  equipment. 

Program  Planning 

A  batch  of  certificates  approved 
late  in  April  indicates  the  type  of 
plant  Washington  wants  built.  For 
example.  Electronics  Products  Co. 
obtained  certificates  covering  75  to 
85  percent  of  the  $1,003,965  cost  of 
new  facilities  to  produce  coils, 
tubes,  and  tube  production  equip¬ 
ment.  Weston  Electrical  Instru¬ 
ment  Corp.  was  certified  for  80  per¬ 
cent  of  $1,500,000  in  a  new  aircraft 
equipment  plant.  Resistance  Prod¬ 
ucts  Co.  won  a  certificate  covering 
80  percent  of  a  new  plant  to  turn 
out  resistors. 

Even  more  significant,  however, 
was  the  establishment  in  April  of 
an  Electronics  Production  Board 
within  DP  A.  It  was  set  up  to  de- 
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termine  requirements  for  electronic 
products,  to  steer  distribution  of 
such  products  into  essential  pro¬ 
grams,  to  break  production  bottle¬ 
necks  on  vital  equipment,  to  en- 
couraRC  needed  exjjansion  —  in 
short,  to  make  policy  for  mobiliza¬ 
tion  operations  of  the  industry. 
Material  requirements  and  day-to- 
day  operatinp  problems  of  the  in¬ 
dustry  are  still  assipned  to  the  Na¬ 
tional  Production  Authority. 

The  Electronics  Production 
Board  is  headed  by  Edmund  T. 
Morris,  Jr.,  on  leave  from  Westinp- 
house  Electric  Co.  Other  members 
are  Captain  f'.  R.  Furth,  Director, 
Naval  Research  Laboratory;  Harry 
■A.  Ehle,  International  Resistance 
Corp;  John  G.  Daley,  Chief,  NPA 
Electronics  Division:  M.  \V.  Boyer, 
General  Manaper,  Atomic  Enerpy 
Commission,  and  Don  G.  Mitchell, 
.'sylvania  Electric  Products  Inc. 

Allotted  Materials 

F'irst  tanpible  result  of  the  de¬ 
cision  to  assist  the  industry  was 
an  allotment  of  cobalt,  tunpsten  and 
nickel  to  the  tube  makers  faced  witH 
shuttinp  down  plants.  The  allot¬ 
ments  were  in  the  form  of  direc¬ 
tives  from  NPA  to  suppliers  of 
these  materials,  coverinp  a  portion 
of  the  tube  manufacturers’  require¬ 
ments  for  April,  Jlay  and  June. 

There  is  little  question  but  that 
similar  allotments  will  follow  in 
July  for  tube  production,  at  least. 
Makers  of  tubes,  industrial  com¬ 
munications  equipment,  and  many 


other  electronic  devices  were  in¬ 
structed  to  fill  out  durinp  May  NPA 
forms  reportinp  their  requirements 
durinp  the  third  quarter  for  copper, 
steel  and  aluminum.  The  implica¬ 
tion  was  that  these  producers  would 
receive  allocations  of  the  latter 
metals  under  the  controlled  mate¬ 
rials  plan  poinp  into  effect  July  1. 

Hope  tor  '51 

Manufacturers  of  home  radio  and 
television  sets,  on  the  other  hand, 
were  told  not  to  fill  out  the  forms. 
But  this  did  not  mean  they  would 
pet  no  steel,  copper  or  aluminum 
after  July  1.  There  will  be  no  allo¬ 
cations  of  metal  to  such  producers 
under  CMP.  That  is,  radio  and  tv 
manufacturers  will  have  to  compete 
apainst  other  unallocated  producers 
for  the  steel,  copper  and  aluminum 
left  over  after  military  proprams 
and  other  allocated  production  take 
their  bite.  Mobilizers  were,  how¬ 
ever,  puessinp  that  as  much  as  60 
to  70  percent  of  total  output  of 
steel,  copper  and  aluminum  would 
be  unallocated  un(|er  CMP  this 
year. 

To  prevent  a  mad  scramble  for 
unallocated  metals,  Washington  will 
cut  down  their  use  in  production  in 
other  than  the  allocated  programs 
by  conservation  orders.  These  al¬ 
most  certainly  will  slow  output  of 
home  radio  and  television  receivers. 
But  such  production  would  be  cut 
back,  anyhow,  by  the  lack  of  nickel, 
cobalt  and  other  critically  short 
materials. 


Cutbacks  will  be  gradual.  Mobil¬ 
ization  officials  see  this  year’s  radio 
and  tv  production  approaching  the 
record  levels  of  1950.  The  limita¬ 
tions  on  use  of  metals  will  become 
more  severe,  but  are  likely  to  be 
eased  in  1952,  barring  a  new  mili¬ 
tary  crisis. 

Before  that  time,  however,  there 
will  be  ti»uph  sledding  for  segments 
of  the  industry.  As.semblers  of  ra¬ 
dio  and  tv  receivers  now  appear 
likely  to  be  the  hardest  hit.  Since 
they  are  not  producing  essential 
components  or,  in  most  cases,  main¬ 
taining  large  engineering  and  re¬ 
search  staffs,  they  can  expect  little 
help  from  Washington  in  the  way 
of  materials  allotments.  Their 
components  suppliers  are  likely  to 
shift  from  civilian  to  military  pro¬ 
duction  as  fast  as  they  can  get  con¬ 
tracts  from  the  Armed  Forces. 

Some  components  makers  are 
likely  to  be  hurt,  too,  unless  they 
can  shift  into  turning  out  items  of 
a  military  or  essential-civilian  na¬ 
ture.  The  mobilization  agencies 
hope  j  to  keep  some  production  of 
most  civilian  poods,  but  materials 
shortages  already  are  hitting  the 
electronics  industry  all  along  the 
line. 

First  port  of  call  for  industry 
people  in  trouble  of  this  sort  is 
NPA.  John  Daley’s  Electronics  Di¬ 
vision,  and  the  Communications 
Equipment  Division  headed  by 
Luther  W.  Hill,  are  being  staffed  to 
help  with  supply,  production  and 
distribution  problems. 
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Um  of  RCA  melal  dotectoi  to  inspect  contents  of  wastebaskets  for  coins  oeer- 
looked  by  mail  sorters.  Air  Jet  blows  coin-bearing  material  into  can 


Installation  of  RCA  detector  at  The  Lane  Co.  in 
Altorista.  Va.  for  inspection  of  cedor  logs 


CHOOSING  INDUSTRIAL 


Practical  survey  analyzing  factors  affecting  decision  to  hiiy  or  not  buy  a  commercial  metal 
detector  for  a  particular  industrial  insjtection  application.  Covers  reliability,  stability, 
effects  of  moisture  and  nearby  metal,  minimum  tletectable  particle  size  for  various  coil 
apertures,  fail-safe  requirements  and  methods  of  te.^ting  performance 


During  the  pa.st  three  decade.s, 
the  .status  of  the  metal  detec¬ 
tor  has  evolved  from  that  of  a 
laboratory  experiment  to  a  practi¬ 
cal  means  of  locating  land  and 
underwater  mines,  and  within  the 
last  three  years  it  has  become  a 
highly  desirable  way  of  detecting 
unwanted  metallic  fragments  in 
many  raw  materials  and  manufac¬ 
tured  products. 

Perhaps  the  first  industrial  u.se 
of  the  metal  detector  was  to  warn 
a  sawmill  operator  of  the  pre.sence 
of  spikes,  horseshoes  and  unex¬ 
ploded  artillery  shells  in  the  logs  he 
was  about  to  rip  into  boards  and 
lath.  Now’,  metal  detectors  are 
widely  and  successfully  used  in 
many  fields,  from  detecting  counter¬ 
feit  Bank  of  England  notes  to  find¬ 
ing  machete  blades  in  loads  of  sugar 
cane. 

Two  companies  in  the  United 
States,  RCA  and  Allis-Chalmers, 
are  making  identical  models  of  a 
general-purpose  detector.  Eriez 


By 

CURTISS  R.  SCHAFER 

Rulgrfield,  Conn. 


Manufacturing  Co.  has  developed 
a  metal  detector  which  is  specifi¬ 
cally  designed  for  conveyor  belt  ap¬ 
plications.  The  General  Electric 
Co.,  which  in  the  past  has  produced 
tailor-made  detectors  for  specific 
applications,  is  now  developing  a 
new  version  of  their  type  YE-6, 
which  was  first  made  for  the  lum¬ 
ber  industry. 

Commercial  Models 

The  RCA,  Allis-Chalmers,  and 
GE  models  are  built  around  some 
form  of  mutual-inductance  bridge 
employing  a  symmetrical  coil  ar¬ 
rangement  which  is  fed  by  a  suit¬ 
able  oscillator.  The  presence  of  a 
metallic  particle  in  the  a-c  electro¬ 
magnetic  field  which  links  the  coils 
disturbs  the  original  field  pattern 


for  which  the  bridge  was  balanced. 
The  resulting  bridge  unbalance  cur¬ 
rent  is  amplified  and  made  to  oper¬ 
ate  a  warning  or  rejection  device. 
The  Felici  mutual-inductance  bal¬ 
ance  is  ideal  for  this  purpo.se,  and 
its  action  is  illustrated  in  Fig.  1. 
The  RCA  and  Allis-Chalmers  de¬ 
tectors  use  a  slight  modification 
which  is  show'n  in  Fig.  2. 

If  the  two  pairs  of  coils  are  of 
identical  electrical  and  mechanical 
construction,  this  sy.stem  is  inher¬ 
ently  free  from  variations  due  to 
ambient  temperature  and  humidity, 
line  voltage  (within  certain  lim¬ 
its)  and  oscillator  frequency.  Vari¬ 
ations  in  temperature  and  humidity 
affect  both  pairs  of  coils  alike,  and 
hence  result  in  no  change  in  mutual 
inductance.  A  shift  in  oscillator 
frequency  or  amplitude  will  change 
the  sensitivity  somewhat,  but  will 
not  produce  an  erroneous  indica¬ 
tion. 

The  Eriez  detector,  as  well  as  one 
developed  by  Furzehill  Laboratories 
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FIG.  1 — Mutual-inductanc*  bridq*  FIG.  2 — Thr»«-coU  inetal.d»t*ctinq  ar-  FIG.  3 — SansitiTity  oi  commercial  metal  detectori  uting 
used  in  many  metal  detectors  ranqemant  mutual-inductance  bridge 


METAL  DETECTORS 


in  Eniirland  during  the  war,  operate 
by  virtue  of  the  change  in  the  out¬ 
put  current  of  an  oscillator  due 
to  hysteresis  and  power-factor 
changes  in  the  tank  circuit  in  the 
presence  of  metal.  The  sensitivity 
of  this  system  can  be  made  very 
high,  with  a  corresponding  loss  of 
stability:  all  voltages  must  be  very 
carefully  regulated,  as  a  slight 
change  in  any  of  the  voltages  ap¬ 
plied  to  the  o.scillator  tube  will  give 
a  change  in  the  output  of  the  oscil¬ 
lator  similar  to  that  produced  by 
the  presence  of  metal. 

Before-Buying  Questions 

The  production  man  who  is  in¬ 
terested  in  the  po.ssible  application 
of  metal  detector  techniques  to  his 
own  industry  should  evaluate  the 
answers  to  these  questions: 

( 1 )  What  may  be  accomplished 
by  the  u.se  of  a  metal  detector? 

(2)  What  advantages  will  an 
electronic  metal  detector  have  over 
older  methods  of  inspection? 

(3)  What  are  the  capabilities 
and  limitations  of  the  commercial 
models  of  electronic  detectors? 

(4)  What  shall  we  l<K)k  for  when 
buying  a  metal  detector? 

The  proper  use  of  a  metal  de¬ 
tector  wil'  accomplish  several 
things.  First,  it  will  insure  an  un¬ 
contaminated  product.  This  is  im¬ 


portant,  for  steel  slivers  found  in 
flour,  processed  meats  and  candy 
will  not  only  lose  the  goodwill  of 
consumers  of  these  products,  but 
will  often  form  a  valid  basis  for 
expensive  and  embarra.ssing  law¬ 
suits.  Bits  of  broken  machinery 
have  been  found  in  flour;  lead  shot 
and  steel  slivers  have  been  found  in 
soups;  a  broken  shredder  blade  was 
found  in  a  cigarette;  hairpins  and 
pieces  of  bearings  got  into  pack¬ 
aged  cereals.  To  the  consumer, 
these  are  logical  rea.sons  for  chang¬ 
ing  to  another  brand. 

Second,  a  metal  detector  will  pro¬ 
tect  personnel  and  machinery. 
When  a  tooth  is  broken  out  of  a 
circular  .saw  by  a  spike  which  is 
completely  embedded  in  a  log,  when 
a  bit  of  metal  in  an  explosives  mill 
or  a  plastics  mill  strikes  a  spark, 
or  when  a  large  calender  is  used 
to  process  plastics  which  may  con¬ 
tain  metallic  particles,  both  person¬ 
nel  and  equipment  are  unneces- 
.sarily  endangered. 

Third,  a  metal  detector  will  in- 
crea.se  production  rates.  This  is  a 
direct  result  of  protecting  the  ma¬ 
chinery  of  pnxiuction.  In  addition, 
it  is  a  result  of  increasing  the  rate 
of  inspection  over  that  obtainable 
with  visual  and  x-ray  methods,  even 
where  such  methods  are  possible. 

Visual  inspection  methods  are 


seldom  feasible,  for  metallic  parti¬ 
cles  are  either  imbedded  in  the  pro¬ 
duct,  as  in  the  ca.se  of  logs  and 
candy,  or  are  covered  or  mixed  in 
with  the  product,  as  in  the  case  of 
canned  foods  and  packaged  cereal.s. 

Safety  Aspects 

X-ray  inspection  will  endanger 
personnel  exposed  to  these  rays. 
This  danger  is  particularly  decep¬ 
tive  because  the  effects  are  cumula¬ 
tive  and  may  not  be  evident  for 
some  time  after  exposure.  Elabor¬ 
ate  safety  measures  must  be  u.sed 
which  will  not  only  provide  shield¬ 
ing  and  space  factors,  but  which 
will  call  for  periodic  exposure  tests 
and  measurements  of  the  intensity 
of  radiation  to  which  the  personnel 
is  exposed.  These  .safety  measures 
are  not  required  with  electronic 
metal  detection.  All  commercial 
models  of  electronic  detectors  are  so 
constructed  that  the  operator  can¬ 
not  touch  any  part  that  carries  any 
voltage.  The  electromagnetic  field 
around  the  coils  is  of  such  low  in¬ 
tensity  that  no  injurious  effects  are 
possible  from  exposure  to  this  field. 

Metal  Detector  Limitations 

There  are  several  things  that  an 
electronic  metal  detector  will  not 
do.  It  is  well  to  know  the  limita¬ 
tions  of  the  equipment  at  the  start. 
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in  order  to  avoid  later  disappoint¬ 
ment.  First,  the  presence  of  much 
moisture,  say  in  excess  of  10  per¬ 
cent  by  weight,  will  reduce  the 
normal  sensitivity  greatly  and  even 
render  the  detector  useless.  Most 
commercial  models  react  to  the 
presence  of  water  just  as  they 
would  to  the  presence  of  a  nonfer- 
rous  metal.  The  higher  the  oper¬ 
ating  frequency  used,  the  greater 
the  sensitivity  of  the  equipment  to 
moisture. 

Second,  the  sensitivity  will  be  im¬ 
paired  if  large  sheets  or  masses  of 
metal  are  near  the  coil  system  of 
the  detector,  even  if  these  masses 
are  fixed  and  never  moved  around. 
This  means  that  conveyor  belts, 
chutes  or  rollers  of  metal  cannot  be 
run  through  the  metal  detector. 
Even  a  canvas  or  leather  belt  with 
metal  rivets  cannot  be  used,  if 
normal  .sensitivity  is  required. 

Third,  most  commercial  models 
will  not  fail  safe;  if  the  oscillator 
stops,  the  presence  of  metal  will 
cause  no  indication  whatever.  Vari¬ 
ous  other  component  failures  in  the 
detector  and  amplifier  section  will 
likewise  cause  the  metal  detector 
to  fail  to  indicate.  A  common  cause 
of  failure  is  a  defective  tube,  for 
most  commercial  models  use  regular 
radio  receiver  tubes.  Miniature 
and  subminiature  tubes  are  now 
readily  available  with  a  rated  mini¬ 
mum  life  of  5,000  hours,  and  some 
special  industrial  types  have  been 


available  for  several  years  that 
have  a  rated  life  of  10,000  hours. 
These  types  should  be  used  in  in¬ 
dustrial  metal  detectors  where  re¬ 
liability  and  continuous  operation 
are  desired. 

In  view  of  the  possibility  of 
failure  of  the  detector,  its  operation 
should  be  checked  at  least  every 
eight  hours  with  the  special  steel 
and  brass  spheres  that  are  provided 
for  this  purpose.  Most  metal  de¬ 
tectors  require  a  slight  adjustment 
of  the  balancing  controls  at  least 
once  a  day,  and  this  procedure  is  in 
Itself  a  check  on  whether  or  not  the 
detector  is  functioning  correctly. 

Fourth,  no  commercial  model  will 
operate  satisfactorily  if  it  is  sub¬ 
ject  to  much  vibration,  as  this  will 
cause  slight  dimensional  changes 
in  the  coils  and  their  relation  to 
each  other.  This,  in  turn,  will  re¬ 
quire  frequent  adjustment  of  the 
rebalancing  control.  In  addition, 
the  tubes  used  in  most  commercial 
models  are  not  of  the  riiggedized 
industrial  types,  and  hence  vibra¬ 
tion  will  cause  shorts  and  inter¬ 
mittent  operation. 

Buying  a  Metal  Detector 

There  are  several  factors  which 
should  be  considered  when  buying 
a  metal  detector.  The  first  of  these 
is  sensitivity ;  will  it  be  adequate  to 
detect  the  smallest  metallic  particle 
that  may  cause  damage  to  other 
machinery  or  consumer  goodwill? 


Particle  size  is  directly  related  to 
coil  size  and  aperture  size,  which 
determine  the  maximum  dimen¬ 
sions  of  the  material  that  may  be 
inspected.  For  instance,  a  nail 
one-sixteenth  inch  in  diameter  will 
easily  be  located  in  a  three-inch  di¬ 
ameter  log  by  a  detector  that  will 
accommodate  only  a  three-inch  log, 
but  it  is  not  feasible,  at  this  stage 
in  the  art,  to  locate  the  same  size 
nail  in  a  36-inch  diameter  log.  Table 
I  gives  the  sensitivity  obtainable 
for  various  metals  with  three 
different  detection  apertures. 

Sensitivity  and  Stability 

Sensitivity  is  also  indirectly  re¬ 
lated  to  stability:  the  higher  the 
required  sensitivity,  the  more  fre¬ 
quently  the  rebalancing  controls 
will  have  to  be  adjusted. 

Stability  is  the  second  feature 
to  be  considered  when  selecting  a 
metal  detector.  Good  stability  is 
achieved  by  good  mechanical  lay¬ 
out  and  construction,  a  symmetrical 
coil  system,  adequate  ventilation  to 
prevent  overheating  of  the  elec¬ 
tronic  components,  a  mounting  base 
(which  is  usually  built  by  the  user) 
that  will  effectively  isolate  the  de¬ 
tector  from  vibration,  and  electrical 
and  electronic  circuit  design  which 
is  inherently  free  from  line  voltage 
variations.  This  latter  is  most 
readily  achieved  by  the  use  of  a 
symmetrical  mutual  inductance 
bridge  and  an  amplifier  stabilized 
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FIG.  4 — Examples  of  metal  detector  applications  in  three  different  industries.  Conveyor  belt  arrangement  at  (A)  works  well  with 
many  other  granular  materials  besides  tobacco.  For  any  material  that  con  be  sent  through  a  glass  pipe,  the  arrangement  at  (B)  is 
ideal.  Strip  material  such  as  sheet  plastic  (C)  can  be  inspected  for  extremely  small  particles  because  it  requires  minimum  aperture 
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by  a  high  percentage  of  inverse 
feedback.  Otherwise,  either  line 
voltage  regulators,  plate  supply 
regulators,  or  both,  must  be  used. 

The  fact  that  voltage  regulators 
must  be  used  is  not  evidence  of  un¬ 
sound  design;  it  is  pointed  out  here 
to  emphasize  that  if  the  model 
selected  is  affected  by  line  voltage 
variations,  the  user  must  be  sure 
that  voltage  regulators  are  pro¬ 
vided  as  part  of  the  installation. 

The  third  important  buying  fac¬ 
tor  is  the  speed  of  response.  The 
electronic  circuits  and  the  necessary 
relays  all  have  definite  time  lags, 
which  determine  the  maximum 
speed  at  which  the  conveyor  belt 
may  be  run.  Most  commercial 
models  permit  operation  at  speeds 
up  to  600  feet  per  minute.  Some 
models,  particularly  those  using  the 
change  in  the  output  of  an  oscil¬ 
lator,  will  not  detect  metal  that 
moves  through  too  slowly,  so  this 
limitation  should  be  kept  in  mind 
where  conveyor  speeds  are  very  low. 

The  fourth  point  to  consider  is 
the  probable  moisture  content  of 
the  material  to  be  inspected.  Sev¬ 
eral  metal  detectors  are  just  as 
sensitive  to  water  as  they  are  to 
nonferrous  metals.  If  the  materials 
to  be  inspected  are  not  reasonably 
dry,  the  sensitivity  of  the  detector 
will  have  to  be  reduced  to  the  point 
where  only  relatively  large  masses 
of  metal  will  give  any  indication  at 
all. 

Fifth,  the  detector  should  be 
made  of  materials  which  will  not 
be  affected  by  high  humidity,  cor¬ 
rosive  fumes,  chemicals,  dust,  water 
splash  or  other  factors  which  are  a 
part  of  the  environment  in  which 
it  will  be  used.  If  it  is  to  be  used 
in  a  grain  elevator,  flour  mill  or 
explosives  mill,  it  should  be  ade¬ 
quately  sealed  against  dust;  if  it 
will  be  used  in  a  sawmill  or  ore 
crusher,  the  coil  system  should  be 
protected  from  the  impact  of  logs 
or  large  pieces  of  ore. 

Conveyor  Installations 

Installations  generally  fall  into 
one  of  three  groups: 

(1)  Manual.  Here  the  material 
is  fed  or  guided  through  the  coil 
aperture  by  an  operator;  the  de¬ 
tector  signals  the  presence  of  metal, 
and  the  same  operator  removes  the 
contaminated  piece. 


Table  I — Minimum  Spherical  Particle  Weights  and  Diameters 
Detectable  With  RCA  Metal  Detectors 


Metal 

4-inch  aperture 

7-inch  aperture 

12-inch  aperture 

Mass 

9rams 

Diam 

inches 

Mass 

Srams 

Diam 

inches 

Mass 

Srams 

Diam 

inches 

Iron  or  steel . 

0.035 

0.080 

0.049 

0.090 

0.460 

0.190 

Brass . 

0.124 

0.120 

0.196 

0.140 

1.130 

0.250 

Copper . 

0.130 

0.120 

0.208 

0.140 

1.180 

0.250 

Aluminum . 

0.040 

0.120 

0.063 

0.140 

0.356 

0.250 

Lead . 

0.222 

0.130 

0.327 

0.150 

2.600 

0.290 

Masnesium . 

Stainless  steel  (non- 

0.080 

0.140 

0.100 

0.150 

1.000 

0.340 

masnetic) . 

0.184 

0.140 

0.220 

0.142 

3.000 

0.340 

(2)  Semiautomatic.  The  mate¬ 
rial  passes  through  the  coil  aper¬ 
ture  on  a  conveyor;  a  bell  or  light 
signals  the  presence  of  metal,  and 
an  operator  removes  the  contami¬ 
nated  material. 

(3)  Automatic.  The  material 
passes  through  the  coil  aperture  on 
a  conveyor;  the  detector  operates  a 
solenoid  which  is  mechanically 
coupled  to  a  reject  vane,  an  arm 
which  pushes  the  package  off  the 
line,  a  dye-marking  gun  operated 
by  compressed  air,  or  an  air  valve 
in  a  compressed  air  line  which 
blows  the  contaminated  material 
off. 

Figure  3  shows  what  generally 
may  be  expected  in  commercial  de¬ 
tectors  with  regard  to  the  smallest 
particle  size  of  steel  or  iron  that 
may  be  detected  with  a  coil  aperture 
of  a  given  diameter. 

Applications 

A  portable  metal  detector  unit  is 
quite  convenient  in  a  small  plant. 
It  may  be  moved  around  to  inspect 
raw  materials,  to  control  contamina¬ 
tion  of  the  product  during  the  vari¬ 
ous  stages  of  manufacture,  and  for 
final  inspection  of  the  packaged 
product  before  it  is  shipped.  The 
portable  unit  is  also  advisable  in 
certain  factories  where  a  metal  de¬ 
tector  has  not  been  used  before,  and 
hence  where  its  most  desirable 
location  in  a  processing  line  is 
doubtful. 

Applications  of  a  metal  detector 
to  three  specific  industries  are  illus¬ 
trated  in  Fig.  4.  Figure  4A  shows 
the  automatic  inspection  of  tobacco, 
which  is  conveyed  through  the  de¬ 
tector  on  a  continuously  moving 
belt,  and  then  dumped  on  a  second 
conveyor  which  is  instantaneously 


reversible  by  means  of  a  rejection 
signal  from  the  electronic  circuits 
of  the  detector. 

Figure  4B  shows  the  inspection 
of  liquids  and  liquid  foods  prior  to 
canning.  Plastic  or  glass  piping  is 
used  to  conduct  the  liquid  through 
the  metal  detector.  Two  rejection 
methods  are  illustrated,  both  em¬ 
ploying  the  same  principle  of  oper¬ 
ation.  When  metal  is  detected,  the 
accept  solenoid  is  de-energized  and 
the  reject  solenoid  is  energized, 
thus  diverting  the  flow  from  the 
canning  machines.  After  a  preset 
time  interval,  the  accept  solenoid  is 
again  energized  (and  the  reject 
solenoid  de-energized),  but  only  if 
the  metal  detector  indicates  no 
further  contamination. 

Figure  4C  illustrates  the  inspec¬ 
tion  of  plastic  sheeting.  Operation 
is  completely  automatic,  and  speeds 
up  to  600  feet  per  minute  may  be 
used  with  full  sensitivity.  When 
the  electronic  circuits  of  the  de¬ 
tector  indicate  metallic  contamina¬ 
tion,  a  solenoid  is  energized  which 
squirts  a  dye  upon  the  area  that  is 
contaminated.  The  flow  of  dye  con¬ 
tinues  as  long  as  the  presence  of 
metal  is  indicated. 
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Physical  barriers  oi  the  type  shown  are  the  most  eiiectiTe  means  for  preTentinq 
sabotage  by  keeping  space  between  classified  projects  and  espionage  agents 


Rigid  enforcement  of  seemingly  insig¬ 
nificant  details  is  important 


Classified  equipment  that  must  necessarily  be  electrically  "in  the  clear"  may  be 
hidden  from  public  view  by  tarpaper  and  wood  structures 


Military  atrenRth  depends  on 
the  continuous  flow  of  essen¬ 
tial  equipment.  Any  interruption 
in  production,  whether  premedi¬ 
tated  or  accidental,  can  .seriously 
cripple  strikinK  power  of  a  nation 
and  its  ability  to  ward  off  enemy 
attack. 

The  problems  involved  in  pro- 
tectinif  the  electronics  industry 
are,  for  the  most  part,  similar  to 
those  necessary  for  safejruardinK 
any  kind  of  production.  Electronic 
equipment  is,  however,  particularly 
susceptible  to  sabotage,  because  of 
the  delicacy  of  measuring  and  cali¬ 
brating  instruments,  the  depend¬ 
ence  of  over-all  equipments  on  each 
of  hundreds  of  basic  components, 
and  the  extremes  in  speed  and 
physical  dimensions  involved. 

In  World  War  11,  the  enemy  was 
fairly  well  defined.  He  was  a  citi¬ 
zen  of  a  country,  rather  than  a 
member  of  an  international  party; 
and  his  activities  could,  for  the 
most  part,  be  watched.  Today  the 
problem  is  different,  and  conse¬ 
quently,  different  methods  for  com¬ 
bating  .sabotage  must  be  used.  The 
danger  of  mass  enemy-inspired  de¬ 
struction  timed  to  coincide  with  a 
surpri.se  air  attack  is  within  the 
realm  of  possibility.  Isolation  is  no 
longer  a  valid  military  advantage. 


of  Military  Equipment 

Much  of  today's  defense  dollar  goes  toward  the  purchase  of  electronic  equipment.  The  re¬ 
sult  has  been  an  increasetl  awareness  of  the  industry’s  vulnerahility  to  possible  enemy 
action.  Basic  aspects  of  the  problem  of  plant  protection  an<l  internal  security  are  discussed 


because  in  the  present  state  of  af¬ 
fairs  it  no  longer  exists. 

Three  Dangers 

Protection  from  the  three  basic- 
dangers,  attack,  espionage,  and 
sabotage,  come  under  different  re¬ 
sponsibility  headings.  Naturally,  a 
great  deal  of  overlapping  exists. 
Protection  from  enemy  attack  is 
primarily  a  federal  and  military 
function,  but  it  is  the  function  of 
the  community  and  local  plant  man¬ 
agement  to  provide  means  for  pro¬ 
tecting  employees  from  such  attack 
and  for  facilitating  rapid  return  to 
production  after  an  attack. 

Safeguarding  classified  informa¬ 
tion  such  as  circuit  diagrams,  parts 
specifications,  operating  frequen¬ 
cies,  or  even  business-office  orders, 
is  likewise  a  joint  problem.  The 
development  of  policies,  standards 
and  procedures  is  the  responsibility 
of  the  Munitions  Board  and  the 
military  department  for  whom  the 
cla.ssified  work  is  being  done.  It  is 
the  responsibility  of  the  particular 
military  department  to  see  that 
adequate  security  measures  are  in¬ 
voked  and  to  take  appropriate  re¬ 
medial  action  in  cases  involving  a 
breach  of  security.  Management’s 
part  is  to  see  that  directives  and 
set  procedures  are  complied  with. 

In  the  actual  protection  of  plant 
facilities,  management  has  the 
prime  responsibility.  The  military 
departments  furnish  advice  and  as¬ 
sistance,  but  it  is  management’s  job 
to  set  up  and  maintain  sufficient  se¬ 
curity  measures  to  protect  its  own 
and  the  country’s  investment.  It  is 
relatively  simple  for  plant  manag¬ 
ers  to  pin-point  possible  weak 
points,  while  an  outside  agency 
might  have  to  spend  countle.ss 
hours  finding  them  and  recommend¬ 
ing  appropriate  security  measures. 


In  planning  a  program  for  pro¬ 
tecting  electronics  plants  from 
enemy  action,  a  great  deal  of  in¬ 
genuity  and  re.sourcefulness  is  re¬ 
quired.  The  usual  .scheme  is  for  the 
management  to  appoint  .some  per¬ 
son  who  is  gifted  with  these  essen¬ 
tials,  and  then  to  endow  him  with 
all  the  authority  and  assistance  he 
requires. 

The  success  or  failure  of  a  secur¬ 
ity  system  is  hard  to  measure — 
some  steps  taken  during  the  last 


war  now  seem  to  have  been  un¬ 
necessary,  but  there  is  no  way  of 
measuring  the  damage  that  inight 
have  been  done,  had  these  steps  not 
been  taken.  Thus  planning  for  de¬ 
fense  of  production  facilities  be¬ 
comes  a  typical  engineering  prob¬ 
lem;  the  most  .severe  conditions 
must  be  anticipated  and  generous 
safety  factors  must  be  employed. 

Plant  protection  measures  taken 
during  World  War  II  will  in  most 
cases  form  the  nucleus  for  an  ade- 


SpccUic  rcqulalioni  Hot*  b««n  Mt  up  ior  laiequardinq  clauUiad  information. 
It  is  managsment's  duty  to  oniorcs  those  regulations 
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quate  system  for  the  present  time. 
In  many  cases,  more  than  adequate 
steps  were  taken,  and  with  a  very 
few  changes,  those  steps  can  be 
utilized  now. 

One  of  the  most  effective  aids, 
though  often  the  most  expensive,  is 
space.  It  is  axiomatic  that,  under 
usual  circumstances,  the  saboteur 
cannot  harm  what  he  cannot 
reach,  and  the  foreign  agent  can¬ 
not  report  what  he  cannot  see.  Re¬ 
stricted  areas,  along  with  fences, 
guards,  photoelectric  detection  de¬ 
vices,  charged  wires,  and  so  on,  are 
all  based  on  the  principle  of  keeping 
a  distance  between  classified 
equipment  and  information  and 
personnel  not  authorized  to  have 
access  to  it. 

The  guards  at  the  gate,  and  in¬ 
deed  the  gate  itself,  have  practi¬ 
cally  become  a  permanent  fixture 
on  the  site  of  the  electronics  plant — 
with  the  exception  of  facilities  en¬ 
gaged  only  in  nonmilitary  proj¬ 


ects.  Where  the  expense  is  justi¬ 
fied,  some  plants  employ  electronic 
detection  devices  to  prevent  employ¬ 
ees  from  carrying  off  pieces  of 
equipment  that  might  be  essential  to 
the  smooth  flow  of  products.  Elec¬ 
tronics  also  plays  an  important  part 
in  keeping  a  constant  vigil  on  the 
boundaries  of  restricted  areas — a 
number  of  plants  are  protected  by 
photoelectric  systems,  usually  oper¬ 
ated  in  parallel  as  a  safety  meas¬ 
ure,  that  signal  the  presence  of  in¬ 
truders. 

Photoelectric  devices  are  also 
widely  used  to  detect  the  presence 
of  saboteurs  who  enter  the  plant 
under  the  guise  of  employees  and 
conceal  themselves  during  working 
hours  with  the  idea  of  committing 
an  act  of  sabotage  when  regular 
plant  personnel  have  left  for  the 
night.  The  motivating  impulse  may 
not  come  from  the  foreign  govern¬ 
ment— a  disgruntled  employee  can 
cause  just  as  much  damage  as  an 


enemy  agent,  and  a  technician  who 
conducts  a  servicing  business  on  his 
own  time  can  interrupt  production 
to  a  great  extent  if  he  replenishes 
his  tube  supply  at  the  cost  of  his 
employer  and  the  taxpayer. 

So  the  job  of  physical  protective 
devices  is  to  keep  the  right  people 
in  the  right  places  and  at  the  right 
times.  No  system  is  foolproof,  but 
the  nearer  a  system  comes  to  ful¬ 
filling  this  basic  requirement,  the 
better  the  chances  for  uninter¬ 
rupted  production. 

Safeguarding  Classified 
Information 

Requirements  for  safeguarding 
classified  information  are  set  by  the 
federal  government,  and  one  func¬ 
tion  of  the  government  is  to  see 
that  appropriate  precautions  are 
taken  so  that  such  information  does 
not  fall  into  enemy  hands.  How¬ 
ever,  when  a  company  receives  a 
contract  from  the  Army,  Navy  or 
Air  Force  that  involves  classified 
information,  responsibility  for 
safeguarding  that  information  is 
placed  .squarely  on  the  shoulders  of 
management.  The  contract-issuing 
agency  will  issue  security  regula¬ 
tions  that  must  be  complied  with  in 
full. 

Here  again  imagination  and  in¬ 
genuity  must  be  applied.  Persons 
having  access  to  classified  informa¬ 
tion  must  anticipate  attempts  to 
steal,  copy  or  even  .see  such  infor¬ 
mation.  And  again,  no  system  can 
be  made  perfect,  but  any  system 
that  makes  obtaining  information 
extremely  difficult  and  reduces  the 
odds  of  an  agent’s  succeeding  will 
also  reduce  the  chances  of  his  at¬ 
tempting  the  act  in  the  first  place. 

Safe  combinations  and  keys 
should  be  issued  to  a  minimum 
number  of  persons.  Safe  combina¬ 
tions  should  be  changed  frecpiently 
and  when  employees  knowing  the 
combination  leave  the  firm.  Control 
of  the  number  of  copies  of  corre¬ 
spondence  containing  information 
of  value  must  be  exerci.sed  to  assure 
that  extra  copies  are  not  made  and 
delivered  to  outside  agents.  Car¬ 
bons  and  scrap  paper  may  provide 
information  and  must  be  de¬ 
stroyed  if  of  possible  value  to  the 
enemy.  Janitors  and  charwomen 
have  an  opportunity  to  obtain  unin- 
■  terrupted  access  to  information  of 
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general  and  possibly  specilic  value. 

A  complete  discussion  of  the 
rules  and  regulations  governing  the 
handling  of  classified  information 
is  beyond  the  scope  of  this  article. 
Detailed  treatment  of  the  subject  is 
contained  in  the  second  government 
manual  listed  in  the  accompanying 
editorial  box. 

Personnel 

Clearance  of  plant  personnel  en¬ 
gaging  in  classified  work  comes 
under  the  jurisdiction  of  both  the 
contract  assigning  agency  and  the 
plant  management.  The  important 
thing  is,  of  course,  to  eliminate 
subversive  characters  and  to  pre¬ 
vent  their  committing  any  act 
detrimental  to  smooth-flowing  pro¬ 
duction.  As  before,  the  federal 
government’s  jurisdiction  is  lim¬ 
ited,  and  to  provide  the  comforting 
safety  factor  additional  initiatives 
must  be  taken  by  the  firms  them¬ 
selves. 

The  Federal  Bureau  of  Investi¬ 
gation  cannot  look  into  the  back¬ 
ground  and  political  affiliations  of 
every  person  employed  by  a  plant 
engaged  in  defense  work.  Where  a 
particular  employee  is  actually  sus¬ 
pected  of  subversive  activities,  the 
FBI  steps  in  at  the  request  of  man¬ 
agement.  But  the  routine  screening 
of  employees  must  be  undertaken 
by  management  itself. 

Many  large  cities  and  some  states 
have  files  of  people  suspected  or 
proved  to  be  subversive.  In  most 
instances,  the.se  files  are  available 
to  manufacturers.  The  old-fash¬ 
ioned  fingerprint  card  still  ranks 
high  on  the  list  of  screening  aids. 
These  cards  are  available  from  the 
Superintendent  of  Documents  at  a 
price  of  $1.50  a  hundred;  and  while 
it  is  true  that  a  set  of  fingerprints 
is  of  limited  value  in  some  cases, 
the  psychological  effect  cannot  be 
overemphasized. 

Security  clearances  of  facilities 
and  personnel  are  considered  by  the 
military  departments  only  in  con¬ 
nection  with  work  involving  classi¬ 
fied  military  information.  Inquiries 
concerning  security  clearances  are 
made  directly  to  the  local  procuring 
agency  involved,  and  not  to  Wash¬ 
ington. 

Local  agencies  have  at  their  dis¬ 
posal  the  Central  Security  Index 
File  in  Wa.shington  which  saves 


Personnel  employed  lor  work  on  closellled  matter  must  be  cleared  throu<}h  local 
military  contracting  agenciee  IneoWed 


much  of  the  needless  double  check¬ 
ing  that  went  on  during  World  War 
II.  Once  a  facility  or  a  person  is 
cleared  for  one  classified  job,  a  per¬ 
manent  file  saves  further  investiga¬ 
tions  when  the  same  facility  or  per¬ 
son  is  being  considered  for 
handling  another  job  of  similar 
classification. 

Another  recent  innovation  is  the 
Security  Requirements  Check  List, 
which  further  reduces  the  number 
of  clearances  necessary.  These  lists 
break  complex  equipments  down 
into  parts  some  of  which  are  classi¬ 
fied,  and  others  of  which  are  not. 
For  example,  a  radio  receiver  may 
have  a  secret  front-end  that  must 
be  made  by  cleared  personnel, 
while  the  rest  of  it  can  be  subcon¬ 
tracted  to  uncleared  facilities  with¬ 
out  fear  of  classified  information 
falling  into  enemy  hands. 

Aliens  can  be  cleared  to  work  on 
classified  matter  but  the  process  is 
slightly  more  involved.  According 
to  the  law,  no  aliens  employed  by  a 
contractor  for  furnishing  or  con¬ 
structing  aircraft,  aircraft  parts, 
or  aeronautical  accessories  for  the 
government  shall  be  permitted  to 
have  access  to  unclassified  plans  or 
specifications  or  the  work  under 
construction  or  to  participate  in  the 
contract  trials  without  written  con¬ 
sent  beforehand  of  the  Secretary  of 
the  military  department  concerned. 
Special  forms  are  available  for 
clearing  citizens  and  aliens.  All 
clearing  procedures  start  between 
the  contracting  firm  and  the  local 


issuing  office.  In  the  case  of  sub¬ 
contractors,  clearance  of  their  per¬ 
sonnel  is  handled  through  the  prime 
contractor. 

Many  special  cases  come  up  in 
the  course  of  fulfilling  contracts  for 
classified  matter.  Oftentimes  banks 
must  be  consulted  for  financial  as¬ 
sistance,  and  the  bank  officers  right¬ 
eously  insist  on  being  informed 
about  the  contents  of  the  contract 
before  they  will  grant  loans  that 
will  enable  the  contractor  to  start 
work  on  the  project.  In  this  case, 
the  bank  personnel  must  also  be 
cleared  through  the  borrowing  firm, 
the  prime  contractors  (if  any)  and 
the  contract  issuing  office. 

Defense  Department  Activities 

The  Department  of  Defense 
maintains  an  active  staff  of  internal 
security  experts,  whose  job  it  is  to 
recommend  and  prescribe  effective 
means  for  safeguarding  production 
facilities.  Among  other  things, 
these  specialists  make  visits,  to  se¬ 
lected  defense  plants,  and  from  the 
results  of  their  investigations,  they 
make  recommendations  to  assist  in¬ 
dustry  in  developing  better  .security 
systems. 

A  study  of  the  surveys  made  by 
these  teams  shows  that  industry  se¬ 
curity  systems  in  general  can  stand 
improvement.  Many  plans  are  yet 
on  paper,  but  most  plants  have  pro¬ 
grams  under  way.  The  general 
thinking,  in  constrast  to  ten  years 
ago,  is  that  it  can  happen  here. 
— J.D.P. 
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ELECTRONIC  TORCH 


By  J.  D.  COBINE  and  D.  A.  WILBUR 

tirnrral  Hh'ctric  Rfsrnrch  Laboratory 
tichenectady,  .V.  Y. 


DESiGN  of  a  torch  suitable  for 
use  with  a  5-kw  microwave 
power  unit  at  915  me  is  shown  in 
FiR.  1. 

The  torch  unit  has  a  short-cir¬ 
cuited  quarter-wave  section  to  per¬ 
mit  the  introduction  of  cooling 
water  to  the  inner  conductor.  A 
perforated  teflon  washer  is  placed 
between  the  conductors  to  produce 
a  more  uniform  flow  of  gas,  which 
ensures  a  steady  flame.  The  gas 
flow  at  the  nozzle  is  at  a  velocity  of 
from  50  to  200  feet  a  minute.  A 
number  of  nozzles  were  developed, 
two  of  which  are  shown  in  Fig.  1. 

The  discharge  is  established  at 
the  tip  of  the  inner  conductor  by 
touching  the  tip  with  an  insulated 
carbon  rod  or  a  .short  piece  of  wire. 
Once  started  in  this  way,  the  dis¬ 
charge  is  stable  when  the  r-f  sys¬ 
tem  is  tuned  to  match  its  imped¬ 
ance.  The  tuning  is  accomplished 


by  means  of  a  triple-stub  tuner  in 
the  power  unit. 

Two  general  types  of  flame  are 
ob.served  in  the  electronic  torch. 
When  polyatomic  gases  such  as  air, 
nitrogen,  carbon  dioxide  and 
oxygen  are  used,  the  flame  develops 
a  considerable  amount  of  heat  and 
is  capable  of  melting  refractory 
materials.  The  other  type  of  flame 
occurs  when  monatomic  gases  such 
as  argon  and  helium  are  used,  and 
develops  little  heat. 

The  flame  usually  has  a  bright 
core  surrounded  by  a  relatively  dark 
space,  which  is  in  turn  surrounded 
by  a  luminous  shell  of  lower  in¬ 
tensity  than  the  core.  The  nitrogen 
flame  has  melted  firebrick  (1,800- 
2,000  C),  and  small  tungsten  rods 
(mp-.‘l,370  C).  Fernico  parts  have 
been  welded  together  with  this 
flame. 

It  seems  probable  that  most  of 


the  heat  developed  at  surfaces  in¬ 
serted  in  the  flame  is  due  to  the 
heat  of  association  of  molecules  dis- 
•sociated  by  the  electronic  di.scharge. 
This  action  is  comparable  to  the 
operation  of  the  atomic-hydrogen 
torch  described  by  Langmuir  in 
1926.  The  energy  absorbed  by  the 
gas,  both  as  ionized  atoms  and  dis¬ 
sociated  molecules,  comes  from  the 
electromagnetic  field  through  the 
collision  processes  of  free  electrons 
oscillating  in  the  field.  The  central 
core  also  acts  somewhat  as  a  radia¬ 
tor  of  microwave  energy  which  is 
largely  lost.  In  many  cases,  the 
active  length  of  the  flame  is  about 
one-quarter  wavelength.  The  buoy- 
ance  of  the  flame  in  nitrogen  indi¬ 
cates  an  average  gas  temperature 
of  the  order  of  3,000  K  for  the 
polyatomic  gases. 

When  monatomic  gases  are  used, 
very  little  heat  is  developed  by  the 
flame  and  only  a  small  power  output 
can  be  established  from  the  magne¬ 
tron.  A  piece  of  paper  could  be 
held  with  this  flame  impinging 
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FIG.  I — Working  drawings  oi  5-kw  eloctronic  torch  capable  ol  providing  temperature  well  over  3.000  degrees  C 

High-power  915-nic  tliseharge  established  at  nozzle  end  of  gas-earrying  eoaxial  line  pro¬ 
vides  stea«ly  eleetronie  flame  capable  of  melting  tung.sten  rods  and  firebrick.  Efficiency 
of  converting  microwave  power  to  heat  is  good  when  gas  is  air,  nitrogen  or  oxygen 


normally  to  its  surface  without  its 
being  ignited.  In  the  absence  of 
dissociable  impurities,  the  only  heat 
reaching  a  surface  placed  in  this 
flame  appears  to  be  directly  from 
the  recombination  of  positive  ions 
and  electrons  on  the  surface,  or 
from  gas  that  has  been  mildly 
heated  by  recombinations  resulting 
from  many  collisions  of  the  ionized 
particles. 

When  welding-grade  helium  con¬ 
taining  0.3  percent  hydrogen  as  an 
impurity  is  used  in  the  torch,  a 
moderate  amount  of  heat  is  devel¬ 
oped.  Spectroscopic  examination 
of  this  flame  reveals  only  the  lines 
of  hydrogen.  This  is  due  to  the 
large  difference  in  the  ionization 
potentials  of  these  gases,  namely 
24.5  ev  for  helium  and  13.6  ev  for 
hydrogen.  The  gas  having  the 
lowest  ionization  potential  is  the 
one  ionized. 

Probe  studies  of  the  flame  indi¬ 
cate  electron  temperatures  of  from 
7.9  X  10*  deg  K  at  the  tip  of  the 
flame  to  13  x  10*  deg  K  near  the 


inner  electrode.  Electron  temper¬ 
atures  of  this  order  are  not  unusual 
in  low-pressure  electrodeless  dis¬ 
charges.  These  temperatures  cor¬ 
respond  to  mean  electron  energies 
of  from  10  to  17  electron-volts,  and 
probably  account  for  the  relatively 
high  degree  of  dissociation.  There 
is  considerable  uncertainty  in  the 
ion-density  in  the  flame,  but  it  ap¬ 
pears  to  be  within  the  limits  of 
10”  to  10“  per  cu  cm.  The  lower 
limit  is  found  in  glow  discharges, 
while  the  upper  limit  is  somewhat 
less  than  usually  found  in  atmos¬ 
pheric  pressure  arcs.  The  probe 
study  reveals  a  d-c  potential  grad¬ 
ient  along  the  flame  of  20  volts  per 
cm,  with  the  tip  of  the  flame  posi¬ 
tive  relative  to  the  inner  conductor. 
This  is  probably  due  to  the  mass 
transport  of  ions  by  the  gas  stream. 

The  impedance  of  the  flame  was 
measured  at  3.75  kw  for  the  air 
discharge  and  found  to  be  4  —  y47 
ohms. 

Tungsten  and  molybdenum  were 
found  to  make  the  best  tips  for  the 


Applications 


The  electronic  torch  provides  a 
source  of  heat  that  may  be  suitable 
for  special  heating  projects  where 
the  absence  of  water  vapor  or  com¬ 
bustible  gases  is  especially  desir¬ 
able.  Negligible  electrode  vapors 
are  present  in  the  flame  to  contami¬ 
nate  the  work.  The  gas  consump¬ 
tion  is  low,  and  when  air  is  used  a 
small  blower  is  adequate  to  supply 
the  neces.sary  gas  flow.  Since  the 
flame  dissociates  polyatomic  gases 
at  temperatures  much  below  that  of 
the  electric  arc,  it  may  have  appli¬ 
cations  in  the  electrochemical  field. 


torch.  Lower-melting-point  mate¬ 
rials  are  eroded  by  the  action  of  the 
footpoint  of  the  flame.  This  erosion 
may  be  largely  evaporation,  but 
some  sputtering  probably  takes 
place.  When  considerable  amounts 
of  metal  vapor  are  released,  the 
heating  ability  of  the  flame  is  re¬ 
duced  and  a  mismatch  with  the 
magnetron  occurs,  resulting  in  un¬ 
stable  operation. 
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- CIVIL  DEFENSE 

It  is  hard  enough  to  stimulate  production  of  military  gear  when  the  immediate  need  over¬ 
seas  is  limited,  and  still  harder  to  prepare  people  on  the  home  front  for  possible  attack. 
Planning  is  nevertheless  well  along  and  some  tangible  steps  have  already  been  taken 


EDERAi,  civil  defense  communi¬ 
cations  planning  is  currently 
hampered  by  lack  of  three  things 
.  .  .  money.  Money  and  MONEY. 

The  Federal  Civil  Defense  Ad¬ 
ministration  (FCDA)  is  at  this 
writing  operating  on  emergency 
funds  from  the  President’s  budget. 
The  appropriation  under  which  it 
will  eventually  function  is  not  yet 
known.  The  agency  is  nevertheless 
ambitiously  opening  13  regional 
offices  in 


ATLANTA  (Alabama,  Florida,  Georgia, 
Mississippi,  South  Carolina,  Tennessee) 
BOSTON  (Connecticut,  Maine,  Massachu¬ 
setts,  Sew  Hampshire,  Rhode  Island, 
Vermont) 

CHICAGO  (Illinois,  Indiana,  Wisconsin) 
CLRVELAND  (Kentucky,  Michigan,  Ohio) 
DALLAS  (Arkansas.  Louisiana,  Okla~ 
homa.  Texas) 

DISNVEIR  (Colorado,  New  Mexico,  Utah, 
irvotning) 

KANSAS  CITY  (Iowa,  Kansas,  JfiasouH, 
Nebraska) 

Minneapolis  (Minnesota,  .Montana, 
North  Dakota.  South  Dakota) 

NEW  YORK  (New  York,  New  Jersey) 
PHILADELPHIA  (Delaware,  PennsyU 
vanin ) 

RICHMOND  (Mart/land,  North  Carolina, 
Virginia.  West  Virginia) 

SAN  FRANCISCO  (Arizona,  California, 
Nevada > 

SEATTLE  (Idaho,  Oregon,  Washington) 


Contact  between  Wa.shington 
headquarters  and  the  13  regional 
offices  will  be  maintained  initially 
by  land  wire,  with  teletype  as  an 
important  adjunct.  Wire  service 
will  ultimately  be  backed  up  by  a 
network  of  13  government-owned 
and  operated  high-frequency  radio 
transmitters.  The  existing  Military 
Amateur  Radio  Service  (MARS) 
network  may  be  used  to  back  up  the 
government-owned  network,  operat¬ 
ing  at  the  federal  level. 

Three  major  questions  currently 
asked  by  state  and  local  civilian  de¬ 
fense  officials  can  be  partially 
answered : 

(1)  To  what  extent  will  the 
federal  government  support  the 
purchase  of  civil  defense  communi¬ 
cations  equipment?  FCDA  is  in  no 
position  to  give  more  than  moral 
support  and  advice  at  this  time.  It 
would  like  to  say  it  with  dollars  but 


we  are  not  too  sanguine  about  even 
its  future  ability  to  do  so. 

(2)  What  frequencies  can  states 
obtain  for  the  operation  of  radio 
networks  devoted  specifically  to  civil 
defense  communications?  This  is 
.still  under  discussion  between 
FCDA  and  the  Federal  Communica¬ 
tions  Commission  iFCC),  with  the 
military  also  involved.  It  may  be 
some  time  before  the  question  is 
resolved.  FCC  may  eventually  allo¬ 
cate  a  block  of  frequencies  for  such 
use,  FCDA  determining  specific 
frequencies  within  this  block  for 
use  by  various  states.  Meanwhile, 
amateur  networks  can  be  set  tip  on 
frequencies  already  allocated  (p 
H8,  March)  for  this  purpose.  Ra¬ 
dio  Amateur  Civil  Emergency  Serv¬ 
ice  fR.ACES)  licenses  are  under 
consideration  for  wse  at  the  state 
and  local  level. 

(3)  How  can  radio  broadcast  and 
television  stations  be  fitted  into  the 
defense  communications  picture? 
It  now  seems  certain  that  radio  sta¬ 
tions  will  be  so  fitted  in,  and  oper¬ 
ators  are  right  now  studying  a  pro¬ 
posal  which  would  permit  them  to 
function  without  presenting  hom¬ 
ing  signals  on  a  silver  platter  to 
potential  enemy  bombers.  Details 
of  the  proposal  are.  at  this  writing, 
classified. 

The  State  Picture 

Arizona's  police  communications 
network  fits  the  state’s  civil  defense 
plan  almost  to  perfection.  Back  in 
1940  the  highway  patrol  and  vari¬ 
ous  county  sheriffs  agreed  to  co¬ 
operate  in  the  building  up  of  a  net¬ 
work,  with  all  base  .stations  and 
mobile  units  operating  on  a  common 
frequency.  All  counties,  and  sev¬ 
eral  towm  and  city  police  depart¬ 
ments,  will  be  covered  by  the  end 
of  1951.  Should  any  base  station 
become  inoperative,  a  mobile  unit 
will  be  u.sed  for  temporary  head¬ 
quarters  operation  and,  if  neces¬ 


sary,  a  number  of  mobile  units 
spaced  several  miles  apart  will  pro¬ 
vide  relay  points  between  communi¬ 
ties. 

At  present  the  highway  patrol 
has  96  mobile  units  and  the  coun¬ 
ties  have  126.  Four  other  state  de¬ 
partments  .  .  .  the  Department  of 
Liquor  License  and  Control,  the 
State  Penitentiary,  the  State  Game 
and  Fish  Commission,  and  the  State 
Highway  Department  .  .  .  have  54 
mobile  units,  including  an  airplane. 
There  are,  in  addition,  three  moun¬ 
tain-top  base  and  repeater  stations. 
If  present  plans  materialize  there 
will  eventually  be  a  total  of  eight 
such  stations,  all  interconnected  by 
microwave  and  with  a  terminal  sta¬ 
tion  at  each  county  .seat.  This  will 
allow  intercommunication  without 
utilization  of  a  common  communica¬ 
tions  frequency. 

The  276  mobile  units  and  25  base 
stations  now  operating  on  a  com¬ 
mon  frequency  might  indicate  chaos 
to  the  uninitiated.  However,  the 
state  covers  an  area  of  113,810 
square  miles,  so  there  is  only  one 
ba.se  station  for  each  4,552  square 
miles  and  one  mobile  unit  for  each 
412  square  miles.  Additional  base 
stations  and  mobile  units  can  still 
be  added  without  difficulty. 

Plans  call  for  a  secondary  net¬ 
work  of  amateur  stations  operating 
on  frequencies  set  up  for  the  pur¬ 
pose,  with  each  control  center  con¬ 
nected  by  direct  telephone  to  the 
nearest  police  department,  county 
sheriff  or  highway  patrol  station. 
In  addition,  there  will  be  groups 
equipped  with  walkie-talkies,  pack 
sets,  mobile  equipment  and  portable 
stations.  Organization  of  the  secon¬ 
dary  .setup  is  nearly  complete. 

The  state  of  Arkansas  has  not  yet 
made  funds  available  for  the  estab¬ 
lishment  of  a  civil  defense  commun¬ 
ications  .system.  Until  such  time  as 
money  is  forthcoming  officials  are 
making  use  of  the  extensive  net- 
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COMMUNICATIONS 


CIVIL  DEFENSE  PERSONNEL 


DIRECTOR  COMMUNICATIONS 

Col.  Jomtt  G«rttt  . 

Stoto  Cspitot 
A4ontfom«fy 

Mai.  Gan.  A.  Tathlll  G.  O.  Hathaway 
Adiutsnt  Ganaraf  >lr/sona  Hlffcwav  Patrol 

Phoan/x  f  701 W,  Jsck$en 

Pfcoan/x 

Cari  C  Martin  Vamon  L.  Kimbal  I 

Sfata  Hoasa  Stata  Capital  tMf. 

Litth  R0<k  l/ttla  Hock 

Mai.  Gan.  W.  M.  Robart.  T.  J.  Kally 
ion,  P.  O.  iox  110  P.  O,  Bom  110 
Sacramanto  1  Sacramante  f 

LL  Gan.  Hanry  L.  Lanan  Byron  Jackson 

300  lopan  St.  Moantaln  Statas  Ta/.  B 

Dtnvor  9  Tot.  Co,,  Oanvaf 

Ganatal  William  Haikath  Col.  Waslay  L.  Roflarsen 


COMMUNICATIONS 


Stata  Capitol 
Hortfoe^l 

D.  Praslon  Laa  I 

Adiotoni  GanaraPi 
Offt<o,Witmln9ton 
Col.  R.  G.  Howla  I 

575  Rivorti^  Awo. 
Jacfcsonvilla 

Mai.  Gan.  Email  Vandhr«, 
Jr..  4T0  Stata  Offka 
fil^f./  Atlanta  3 
Col.  Philip  Doddridta 
Stata  Hoasa 
Bolsa 

Lanoi  R.  Lohr  I 

57tk  A  laka  Skora 
Orlva,  Cklcofo  37 
Arthar  M.  Thanlon  ] 

777  North  Mori^ioo  St 
Indianapolis 


9S  farmlnflon 
Amo,  Hartford 
U  Samaal  H.  T.  Stand* 
Stata  Pollca  Station 
Oovar 
M.  L.  Barra 
Soatharn  Ball  fal.  Co. 
325W.  >tdams  St. 


Rodnay  Q.  Salby 
Control  National  Bldy. 
Das  Molnas  9 
Slandiih  Hall 
National  Bank  ol 
Topaha  Bldy./  fopaha 

RoKOt  L.  Marray 
Adiotoot  Ganaral 
Pranhlorf 
William  i.  Dodd 
Stata  Capitol  Bldf. 
Baton  Rovya 
Co  .Spaaldiny  Bisbaa 
Stata  Hotfsa 
>ttfyasta 

David  G.  McIntosh,  III 
PiktstfHo  8 


John  F.  Stokas 
State  Hoasa 
Boston 

Lastar  J.  Maitland 
Ppaddan  Bldy. 
lansiny 

Col.  E.  B.  Millar 
1 003 ' 4  Commarca  Bldy. 
St.  Paal 

Waltar  Spiva 
fxacativa  Dapartmant 
Jackson 

Ralph  W.  Hammond 
40  f  Madison  St. 
Jatfarson  City 

Col.  E.  K.  Chaadio 
P.O.Box  1157 
Halana 

Edward  Gillatta 
Stata  Hoasa 
Lincoln 


NEW  HAMPSHIRE 


NORTH  DAKOTA 


M.  W.  Casad 
57fh  A  taka  Shora 
Driro,  Chlcayo  37 
Zallon  Aadrilsh 
Indiana  Stata  Pallca 
Stoat  Plaid/  Indian* 
apolls  2f 
Alax  M.  Millar 
7ld  Eoaltahla  Bldy. 

Das  A4oinas 
Col.  H.  F.  Edwards 
Kansas  Hlyhway  Patrol 
Masonic  Tampla 
Bldy./  Topaka 
Capi.  E.  B.  Jonas 
Dapt.  ol  Stata  Pollca 
Frankfort 
Jamas  A.  Noa 
KNOE 
AHonroa 

Harold  L.  Garrish 
Stata  Hoasa 
Aayasta 

Col.  J.  P.  Coopar,  Jr. 
Chasapaaka  A  Potomac 
Tal.  Co./  320  St.  Paal 
PI./  Baltlmora  2 
Danial  I.  Murphy 
Dapt.  of  Public  Safety 
fOfO  Commonwealth 


PENNSyiVANIA 


Charles  E.  Deway,  Jr. 

40T  AAadlson  ^ 
Jatfarson  City 
Arthur  Zion 
Slate  Hlyhway  Com* 
mission/  Halana 
Laortard  O.  Arslad 
Northwastarn  Ball  Tal. 
Co./  118  1  19  St./ 
Omaha  2 


Brif.  Gen.  James  May 
Afjwtont  Ganaral 
Carson  City 

Rear  Ad.  Miles  R.  Brown- 
iny ,  State  Capitol 
Concord 

Leonard  Dreyfuss 
Stata  Hoasa 
Trenton 

Briy.  Gen.  Charles  G.  Saye 
Adjutant  Ganaral 
Santa  Fa 

Lawrence  Wilkinson 
f24F.  28th  St. 

New  Tork  Td 


NORTH  CAROLINA 


SOUTH  CAROLINA 


SOUTH  DAKOTA 


E.  Z.  Jones 

807  Capital  Club  Bldy. 
Balalyh 

Briy.  Gen.  H.  L.  Edwards 
Fraina  Barracks 
Bismarck 

Mai.  Gen.  Leo  M.  Kreber 
Adjutant  General 
Columbus  Td 

Briy.  Gen.  Roy  W.  Kenny 
Adjutant  GanaraPs 
Offko,  Oklahoma 
City 

Louis  E.  Stmr 

1022  S.W.  TTth  Aye. 
Partland  5 
Ahon  C  Miller 
20T  South  Otflca  Bldy. 
Harrltbury 


Briy.  Gen.  James  A. 
Murphy/  TOST  North 
A4aln  St/  Evidence 
Ma|.  Gan.  James  C.  Dotier 
T  05  VKada  Hampton 
Stata  Off.  Bldy. 
Columbia 


R.  P.  Harmon 
Stata  Capitol 
Plarra 

Briy.  Gen.  Claude  M. 
Adams 

Adjutant  Ganaral 
Nashville  3 

William  L.  McGill 
fxacwtlva  Department 
Austin  TT 

Briy.  Gen.  J.  Wallace  West 
207  South  Main 
Salt  taka  City 

Merritt  A.  Edson 
Dapt  of  Public  Safety 
Montpelier 

Joseph  H.  Wyse 
TM  Capitol 
Richmond 

Philip  Batson 
taylslatlva  Bldy. 
Olympia 

Briy.  Geo.  Charles  R.  Fox 
Adjutant  Ganaral 
Charleston  5 

Mai.  Gen.  Ralph  J.  Olson 
Stata  Capitol 
Madison 

R.  L.  Esmay 

Adjutant  Ganaral 
Cheyenne 


Merrill  loch 

Reno  Newspapers/  Inc. 
Gaxatta  BWy./  Reno 
Capt.  Basil  CuttJny 
New  Hampshire  State 
Police/  Concord 
i.  R.  Poppele 
WOR/  T440  Broadway 
New  York  City 


Ford  Bond 

Ford  Bond  Radio  Ad* 
vlsorS/BTORCA 
Bldy.  West  New  York 
20 

Paul  Dillon 

807  Capital  Club  Bldy. 
Ralalyh 


H.  G.  Rka 
Fort  Hayes  Barracks 
Columbus 


I.  B.  hdcKhioey 

T022  1  W.  TTth  Ava. 
Partland  5 

Lt  Donald  E.  Wayner 
Pennsylvania  State 
Mlco/  350  Main 
Capitol  Bldy./ 
Harrlsbury 
Col.  John  B.  Geyan 
234  Washlny ton  St 
Aovldanca 
Ralph  Kiny 

Stata  Hlyhway  Dapt 
908k  South  A4aln  St. 
Columbia  T 
Sam  Fantle 

Mldcontlnant  Broadcastir  f 
Co./  Sioux  Falls 
Comm.  Sam  K.  Neal 
Dapartmant  of  Safety 
Stata  Office  Bldy. 
Nashville  3 

Col.  Homer  Garrison,  Jr. 
Dapt  of  Public  Safety 
Austin 

Joseph  W.  Dudler 
Stata  Hlyhway  Patrol 
Stata  Capitol 
Salt  taka  City 


Guthrie  S.  Kennard 
CAP.  Talaphona  Co. 
70T  E.  Grace  St 
Richmond 

Capt  Richard  Quantx 
Washlnyton  Stata  Patrol 
MT  Dexter  Ava. 
Seattle 
E.  L.  Haines 
2T5  Hale  St 
Charleston 


C.  K.^FauyM 
P.  O.  Box  395 
Cheyenne 
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works  of  the  Game  and  Fish  Com¬ 
mission,  the  Forestry  Service  and 
the  State  Police. 

In  Illinois  an  ambitious  program 
for  communications  and  control  has 
been  proposed.  It  involves  use  of 
telephone,  telegraph  and  teletype 
facilities,  commercial  radio  and  tele¬ 
vision  stations,  local,  county  and 
state  police  networks,  amateurs, 
mobile  highway  telephone  services, 
civil  air  patrol  gear  and  private 
radio  equipment  operated  by  taxi¬ 
cab  companies,  transportation  firms 
and  utilities.  Details  of  the  pro¬ 
posal  have  been  distributed  in 
mimeographed  form  to  local  officials 
for  further  action  at  that  level. 

Indiana  has  appropriated  $150,- 
000  to  support  a  full-time  state  civil 
defen.se  department  for  two  years, 
and  set  up  a  $350,000  contingency 
fund  for  u.se  in  the  event  of  actual 
emergency.  Because  of  the  limited 
budget,  immediate  plans  revolve 
primarily  around  the  use  of  exist¬ 
ing  communications  facilities  such 
as  those  operated  by  various  com¬ 
mercial  and  public  mobile  services 
and  amateurs. 

The  state  of  Maine  has  set  up  a 
telephone  network  similar  to  one  _ 
used  during  World  War  II.  The 
state  police  network  is  used  as  an 
auxiliary,  and  the  Civil  Air  Patrol 
has  a  considerable  amount  of  equip¬ 
ment,  including  walkie-talkies, 
which  can  be  quickly  transported  to 
disaster  areas.  Amateurs  are  organ¬ 
ized,  and  have  a  good  supply  of 
portable  equipment  for  use  in  the 
8C-meter  band.  There  have  been 
several  statewide  tests  of  the  ama¬ 
teur  network,  all  reported  as  satis¬ 
factory. 

In  Maryland  plans  are  still  under 
development.  The  air-raid  warning 
system  will  utilize  a  wire  network 
operating  outdoor  and  indoor  sig¬ 
nals  controlled  by  keys  located  in  a 
Ba!timore-area  warning  center. 
Communications  in  the  event  of  a 
disaster  will  be  by  telephone  where 
possible.  As  an  alternate  means, 
a  fairly  high-powered  radio  net  is 
contemplated  to  interconnect  seven 
Balt  i  more-zone  headquarters  and 
the  headquarters  of  five  counties 
surrounding  the  city.  Use  will  also 
be  made  of  commercial  and  amateur 
mobile  services  to  communicate 
from  zone  headquarters  to  field 
units.  Much  remains  to  be  done,  in 


obtaining  funds,  organizing,  and 
in  making  detailed  arrangements, 
but  tangible  progress  has  already 
been  made. 

The  civil  defense  communications 
plan  of  Massachusetts  utilizes  the 
state  police  radio  network  for  the 
alerting  of  local  communities.  The 
plan  calls  for  the  installation  in 
each  community,  at  police  head¬ 
quarters,  fire  headquarters  or  other 
central  points  designated  by  de- 
fen.se  directors,  of  radio  ■, receivers 
tuned  to  the  police  frequency. 
Emergency  500-watt,  120-volt,  60- 
cps  ga.soline-driven  generators  are 
mandatory.  Selective  calling  at¬ 
tachments  are  optional.  An  auxil¬ 
iary  amateur  radio  network  is  also 
being  set  up. 

Missouri  has  no  definite  plans  for 
the  procurement  of  radio  equip¬ 
ment.  Existing  communications 
facilities  such  as  those  of  the  high¬ 
way  patrol  are  being  utilized. 

New  Jersey  is  organizing  com¬ 
munications  in  four  districts,  each 
of  which  contains  from  two  to  four 
subdivision  areas.  The  committee 
roster  lists  men  from  the  broadcast¬ 
ing  field,  telephone  and  telegraph 
companies,  the  state  police  and 
amateur  radio. 

In  Neiv  York  telephone  lines  form 
the  primary  communications  net¬ 
work  at  the  present  time,  with 
police  radio  networks  contemplated 
as  an  auxiliary  service  and  amateur 
equipment  and  personnel  being  en- 
li.sted  as  rapidly  as  possible  for  use 
as  a  third  line  of  defense.  A  sepa¬ 
rate  radio  network  for  defense  work 
has  been  suggested  as  a  means  of 
avoiding  shutdowns  which  might 
occur  in  the  event  of  a  disaster  tak¬ 
ing  out  telephone  lines,  often  used 
for  the  remote  operation  of  police 
transmitters,  but  financing  and 
other  details  have  not  yet  been 
worked  out. 

Ohio  is  taking  inventory  of  exist¬ 
ing  state  communications  facilities 
and  has  placed  a  printed  bulletin 
outlining  general  communications 
needs  in  the  hands  of  local  defense 
officials.  The  state  has  also  distrib¬ 
uted  an  annex  to  the  bulletin,  list¬ 
ing  47  amateur  radio  coordinators, 
giving  their  addresses  and  station 
call  letters. 

At  the  moment,  emergency  work 
in  South  Carolina  is  confined  to  the 
wire  services.  The  highway  patrol’s 


radio  facilities  consisting  of  280 
mobile  units  and  11  ba.se  stations 
have,  however,  been  made  available 
for  auxiliary  use.  Means  for  cross¬ 
band  communications  with  the 
highway  patrols  of  North  Carolina 
and  Georgia  are  available.  The 
highway  patrol’s  message  center 
has  been  designated  as  key  state 
outlet.  County-level  notification  is 
by  telegraph. 

Final  plans  in  the  state  of 
Washington  are  dependent  upon 
what  appropriations  the  legislature 
allows.  Officials  contemplate  using 
telephone  facilities  insofar  as  they 
remain  in  operation  and  within 
their  traffic  capabilities.  They 
would  also  provide  each  local  con¬ 
trol  center  and  alternate  centers 
with  portable  or  semiportable  vhf 
or  hf  stations  equipped  with  auxil¬ 
iary  power  units.  Several  large  air¬ 
craft  would,  ideally,  be  equipped 
with  transmitters  and  receivers. 
These  aircraft  would  be  strateg¬ 
ically  located  throughout  the  state. 
If  the  situation  warranted,  they 
would  be  airborne  and  sent  to  an 
altitude  sufficient  to  provide  solid 
communications  or  relaying  to  any 
control  center  or  area.  This  would 
make  the  proposed  communications 
.system  entirely  independent  of  land 
wire  and  power  facilities,  extremely 
flexible  and  mobile,  and  overtaxing 
of  existing  facilities  would  be 
avoided. 

Some  thought  is  also  being  given 
to  the  use  of  microw’aves  for  gen¬ 
eral  cross-state  official  communica¬ 
tions.  Should  this  prove  feasible, 
several  channels  will  be  multiplexed 
for  use  by  civil  defense.  Each  con¬ 
trol  center  would  be  equipped  to 
feed  either  the  microwave  link  or 
aircraft. 

Typical  Local  Organization 

Several  major  cities  are  well 
along  with  their  planning  for  civil 
defense  communications.  Most  of 
these  have  organizations  set  up  and 
functioning,  and  some  are  already 
installing  equipment. 

At  this  writing  it  appears  that 
we  will  be  able  to  describe  a  model 
local  setup  in  these  columns  next 
month,  omitting- only  those  details 
concerning  precise  control-center 
locations,  operating  schedules  and 
frequencies  which  might  be  of  value 
to  a  potential  enemy. — W.MacD. 


9S 


June,  /95f  — ELECTRONICS 


1 


CompUt*  rack-mountad  lima  atondard  at  lait  ahowi  condition  oi  lyatam  at  a  qlonca.  Spaciol  1-rpt  monitor  clock  (rlqht)  allowt  chock- 
inq  ayatam  to  0.1  aoc  irom  WWV  atandard  tima  aiqnala  at  any  llTe-mlnuta  intarral 

ACCURATE  TIME 
for  Broadcast  Studios 

Inex|>ensive  synt'hronous  clocks  keep  time  within  0.1  sec  when  driven  through  an  audio 
amplifier  at  exactly  60-cps  from  a  tuning>fork  controlled  multivibrator.  They  can  he  set 
when  the  multivibrator  runs  free  at  55  or  70  cps 


WCCURATE  time  is  necessary  in 
X* every  broadcast  studio  to  com¬ 
ply  with  FCC  program-log  require¬ 
ments  as  well  as  for  coordination 
of  local  and  network  programming. 
For  these  purposes,  an  accuracy  of 
±  1  second  is  adequate. 

Anyone  who  has  investigated 
the  various  means  for  telling  time 
has  found  an  almost  endless  vari¬ 
ety.  The  exactness  that  may  be 
obtained  is  limited  only  by  the 
complexity  and  cost  that  can  be 
tolerated.  Every  application  has 
its  own  special  requirements.  The 
system  to  be  described  was  de¬ 
signed  to  meet  the  needs  of  a  radio 
broadcasting  station  in  which 
various  sizes  and  models  of  clocks 
were  required  for  the  different 
studios,  control  room,  announce 
booths  and  recording  room. 

Many  radio  stations  subscribe  to 
a  commercial  time  service  that  pro¬ 
vides  a  special  clock  or  clocks. 


By  JAMES  H.  GREENWOOD 

Chief  Engineer 
WCAE,  Inc. 

Pittaburght  Pa. 


which  are  corrected  by  a  timing 
impulse  sent  out  each  hour.  The 
system  to  be  described  comprises 
a  60-cps  multivibrator  controlled  by 
a  240-cps  tuning  fork.  Any  reason¬ 
able  number  of  inexpensive  self¬ 
starting  synchronous  clocks  can  be 
operated  from  the  50-watt  audio 
amplifier  driven  by  the  time 
standard.  Means  are  provided  for 
siieeding  up  or  slowing  down  the 
standard.  The  system  can  be 
checked  to  an  accuracy  of  0.1  sec¬ 
ond  at  any  five-minute  interval 
using  the  standard-time  broadcasts 
of  WWV. 

Ten  clocks  are  in  use  at  present, 
although  this  is  not  the  limit  of  the 
equipment.  The  larger  clocks  re¬ 


quire  about  4  volt-amperes,  but  less 
than  3  watts.  Each  clock  has  been 
adjusted  for  maximum  power  factor 
by  connecting  a  capacitor  across 
the  motor  winding,  the  capacitor 
being  mounted  within  the  clock 
case.  The  adjustment  is  not  criti¬ 
cal  and  only  two  values  of  capaci¬ 
tors  are  used,  0.5  /if  for  one  type  of 
clock  and  0.75  /if  for  another.  Over¬ 
correction  of  some  clocks  is  offset 
by  undercorrection  in  others.  * 

P-P  'Correction 

Power-factor  correction  could 
also  be  accomplished  for  the  system 
as  a  whole  with  all  clocks  connected. 
This  alternative  is  less  satisfactory 
because  correction  is  not  automatic 
with  the  addition  or  subtraction  of 
clock  units.  Removal  of  the  entire 
clock  load  from  a  tuned-output 
amplifier  might  result  in  damage  to 
the  output  transformer. 

Adjusting  the  clock’s  power 


ELECTRONICS  — 7un«,  f95l 


97 


FIG.  1 — Circuit  (A)  ior  determining 
clock  power  factor.  Various  capacitors 
are  tried  and  the  results  plotted  at  (B). 
Correct  compensation  is  secured  with 
capacitance  giving  minimum  Tolt.am- 
peres 


factor  to  unity  is  the  same  as  tun¬ 
ing  the  clock  to  resonance.  The 
method  is  simple  as  showm  in  Fig. 
1.  Various  capacitances  are  tried 
for  each  type  of  clock  used  and 
the  voltage  across  the  resistor  re¬ 
corded  for  each  value.  When  the 
parameters  for  a  type  are  plotted 
as  shown  in  Fig.  IB  and  joined  by 
a  smooth  curve,  the  capacitance  re¬ 
sulting  in  minimum  voltage  pro¬ 
vides  maximum  power  factor. 

All  of  the  available  clocks  were 
found  to  have  backlash  in  the  gears 
between  the  second  and  minute 
hands  so  that  they  would  not  track 
together.  If  adjusted  to  agree  at 
15  minutes  before  the  hour,  the 
minute  hand  would  lead  the  second 
hand  at  15  minutes  past  the  hour, 
sometimes  by  J  minute,  which 
would  then  be  read  as  a  full  minute. 

Drags  have  been  installed  on  all 
clocks  so  that  the  minute  hand  is 
being  pushed  at  all  positions.  The 
design  of  the  drag  differs  for  differ¬ 
ent  sizes  and  styles  of  clocks,  but 
usually  consists  of  a  thin  phosphor- 
bronze  spring  pressing  against  the 
intermediate  gear  that  transfers 


motion  from  the  minute  to  the  hour 
hand.  It  is  readily  accessible  and 
a  drag  at  this  point  takes  up  play 
in  all  the  gear  train  ahead  of  it. 

Counterbalances  were  also  in¬ 
stalled  on  the  minute  hands  of  the 
larger  clocks  to  reduce  the  amount 
of  friction  required  in  the  drag. 
Clocks  so  modified  can  be  used  in¬ 
discriminately  on  either  60-cycle 
power  lines  or  from  the  time 
standard. 

Setting  the  Clocks 

The  time  standard  is  a  type 
2001-1  fork  unit  followed  by  a 
multivibrator  that  can  be  locked 
in  at  60  cycles,  at  which  the  output 
is  tuned.  The  entire  assembly  was 
purchased  as  a  package  from 
American  Time  Products,  Inc.  It 
is  followed  by  a  commercial  audio 
amplifier  designed  to  operate  on 
about  1  milliwatt  input  power  at 
high  impedance.  Additional  ampli¬ 
fiers  can  be  bridged  across  the  same 
60-cycle  source  if  needed  to  operate 
another  set  of  clocks.  Although 
the  nominal  output  power  is  50 
watts,  only  about  40  watts  is  avail¬ 
able  at  the  operating  frequency. 

Necessary  flexibility  in  a  clock 
system  requires  that  there  be  a 
means  of  advancing  or  retarding 
the  movement  in  order  to  set  it. 
Although  there  are  a  number  of 
systems  possible,  such  as  selsyns 
operating  from  a  three-phase  power 
line,  there  is  always  the  danger  of 
correcting  so  rapidly  that  the  in¬ 
stantaneous  frequency  of  the  supply 
falls  beyond  the  capacity  of  the 
clock  to  follow  synchronously.  Be¬ 
sides,  life  of  a  clock  run  at  high 
speed  (such  as  120  cps)  is  seriously 
reduced.  Slowing  the  system  by 
simply  .shutting  off  power  is  not 
feasible  because  some  clocks  coast 
more  than  others. 

A  good  solution  is  modification 
of  the  multivibrator  to  permit 
operation  slightly  above  and  below 
60  cps,  as  shown  in  the  circuit  of 
Fig.  2.  WTien  switch  S,  is  in  the 
center  position,  normal  operation 
occurs  at  60  cps.  In  the  upper  posi¬ 
tion  the  clocks  run  fast  and  in  the 
lower  they  run  slow.  Because  the 
multivibrator  output  is  tuned  for 
60  cps,  operation  at  a  higher  fre¬ 
quency  results  in  reduced  output. 
Accordingly,  resistor  ft  is  automat¬ 
ically  switched  in  to  reduce  the  60- 


cps  output  but  is  disconnected  dur¬ 
ing  operation  at  higher  or  lower 
frequencies. 

Contacts  on  the  upper  portion  of 
the  switch,  Su,  in  the  cathode  cir¬ 
cuit  of  the  12AU7  tube,  should  be 
of  the  shorting  type  (make-before¬ 
break)  so  that  there  will  be  no  in¬ 
terruption  of  the  multivibrator  as 
the  switch  is  operated.  The  switch 
should  disconnect  the  tuning-fork 
drive  before  it  has  changed  the 
speed  of  operation  of  the  multi¬ 
vibrator  to  either  fast  or  slow 
speed.  This  action  eliminates  beat 
notes  between  the  tuning  fork  and 
the  detuned  multivibrator  and  also 
assists  in  maintaining  uniform  out¬ 
put  voltage.  A  switch  having  suit¬ 
able  characteristics  can  be  assem¬ 
bled  from  one  switch  deck  with  non¬ 
shorting  contacts  (disconnecting 
the  input)  and  one  switch  deck  with 
shorting  contacts  (controlling  the 
speed  of  the  multivibrator). 

Frequency  Limits 

The  resistor  and  capacitor  values 
shown  in  Fig.  2  result  in  setting 
frequencies  of  about  70  and  55  cps. 
Frequencies  of  66  cps  and  54  cps 
would  be  somewhat  preferable  since 
the  change  in  each  case  would  then 
be  1  second  in  10,  simplifying  the 
daily  setting  against  WWV  signals. 

The  variable  3,000-ohm  resistor 
ft  in  the  multivibrator  cathode  cir¬ 
cuit  should  be  initially  adjusted  to 
the  center  of  the  range  over  which 
the  tuning  fork  maintains  control. 
An  oscilloscope  is  handy  at  this 
time.  One  pair  of  plates  is  con¬ 
nected  to  the  amplifier  output  and 
the  other  pair  to  the  60-cps  power 


FIG.  2 — Multivibratoc  circuit  ordi¬ 
narily  tuned  to  60  cpt  and  driven  by 
tuning-fork.  In  free-running  poeitioni 
of  switch  Si  it  can  be  used  to  speed 
up  or  slow  down  clock  system  for 
setting 
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line.  If  the  clock-amplifier  and  the  below  90  volts.  At  the  same  time, 
power-line  frequencies  are  the  power  is  removed  from  the  ampli- 
same,  the  pattern  on  the  scope  will  fier,  tuning  fork  and  multivibrator 
be  stationary.  When  the  multi-  and  a  warning  light  goes  on  at 
vibrator  is  detuned  so  far  that  the  master  control.  As  shown  in  Fig. 
fork  loses  control,  the  pattern  will  3,  power  is  available  from  two  sep- 
rotate  several  times  a  second.  The  arate  trunks.  Commercial  power 
condition  becomes  immediately  ap-  for  the  emergency  operation  of  the 
parent  with  an  oscilloscope,  where-  clocks  is  obtained  from  the  trunk 
as  several  minutes  would  have  to  other  than  that  used  for  the  ampli- 
elapse  before  a  change  in  the  speed  fier.  A  plug-and-socket  system  al- 
of  the  clock  system  could  be  de-  lows  rearrangement  of  power  in¬ 
fected.  The  exact  speed  of  the  fast  puts. 

and  slow  positions  can  be  deter-  The  undervoltage  relay  used  to 
mined  in  the  same  manner  if  a  transfer  the  clocks  from  one  system 
calibrated  audio  oscillator  is  used  to  the  other  is  a  standard  5-pole 
instead  of  the  power  line  on  one  double-throw  type  designed  for  115 
pair  of  plates.  volts  60  cps.  A  resistor  i?,  can  be 

It  will  be  noticed  that  the  wave-  added  to  cause  the  relay  to  drop  out 


FIG.  3 — Automatic  iwitching  circuiti  to  translor  clock  syttom  irom  loqulatod  60-cp* 
tourco  to  commercial  power.  Ampliller  and  aieocioted  circuiti  can  be  checked 
without  interierinq  with  clocks.  Two  power  maini  liuure  continuity  ol  lerrice 


form  of  the  time  standard  is  not  with  90  volts  across  the  coil  and 
perfectly  sinusoidal.  Few  com-  resistor  in  series.  In  the  unoperated 
mercial  50-watt  amplifiers  are  de-  position  of  the  relay,  this  resistor 

signed  for  full  undistorted  power  is  shorted  out  in  order  that  the 

output  at  frequencies  as  low  as  60  voltage  at  which  the  relay  charac- 

cps.  Usually  most  of  the  di.stortion  teristically  closes  will  not  be  essen- 

occurs  in  the  output  transformer,  tially  altered  by  this  addition.  The 
However,  it  is  almost  impossible  to  contacts  should  be  adjusted  so  that 
produce  sufficient  overload  distor-  as  the  voltage  across  the  relay  is  re- 
tion  to  disturb  the  operation  of  the  duced  contacts  2  and  3  open  before 
clocks.  contacts  10  and  11  close.  This  ar- 

...  rangement  will  prevent  any  tend- 

Auxi  lary  ower  towards  chattering  in  normal 

It  was  not  considered  necessary  operation.  Since  the  relay  is  con- 
to  provide  a  spare  amplifier  or  tun-  nected  across  the  amplifier  output, 
ing  fork.  Instead,  provision  is  its  power  factor  should  be  com- 


periodically.  This  is  accomplished 
by  means  of  the  dpdt  switch  S,  in 
the  COMMERCIAL  SOURCE  position. 

It  applies  power  to  the  amplifier 
without  disconnecting  the  clocks 
from  the  commercial  system.  A  40- 
watt  lamp  load  is  connected  to  the 
output  of  the  amplifier  at  the  same 
time. 

After  the  amplifier  has  been  ad¬ 
justed  for  normal  output,  pushbut¬ 
ton  S,  (Fig.  3)  is  held  down,  main¬ 
taining  an  uninterrupted  supply  of 
power  to  the  amplifier  while  the 
dpdt  switch  S,  is  returned  to  the 
REGULATED  SOURCE  position. 

To  facilitate  maintenance,  a 
plate-current  metering  system  is 
used,  with  appropriate  resistors 
connected  in  the  plate  or  cathode 
circuit  of  each  tube.  A  rotary 
triple-pole  switch  connects  a  1- 
milliampere  meter  across  the  re¬ 
sistors  in  sequence.  For  a-c  meas¬ 
urements  on  the  output  voltage 
from  the  amplifier  and  that  of  the 
power  lines,  a  copper-oxide  rectifier 
is  switched  into  the  circuit.  The 
meter  and  selector  switch  are  illus¬ 
trated. 

Clock  Outlets 

Special  outlets  are  installed  in 
the  clock  wiring  system  so  that  it 
is  impossible  to  plug  in  other  de¬ 
vices.  The  outlets  are  Hubbell  6822 
or  equivalent  two-wire  polarized. 
Alternatively,  a  standard  double-T 
slot,  single,  plastic  receptacle  can  be 
modified  by  cementing  Bakelite 
plugs  in  the  arms  of  one  of  the  T’s. 
Each  clock  is  equipped  with  a  6918 
polarized  plug  cap.  This  cap  can  be 
used  in  any  receptacle  having 
double-T  slots,  allowing  the  clocks 
to  be  tested  on  commercial  power. 

Standardizing  the  System 

In  order  to  compare  the  system 
with  the  standard  time  signals 
from  WWV  the  special  clock  (illus¬ 
trated)  was  assembled.  It  com¬ 
prises  a  B3  Telechron  motor  operat¬ 
ing  at  1  rps,  mounted  with  a  suit¬ 
able  face  plate,  cover  glass  and  in¬ 
dicating  hand.  The  dial  is  divided 
into  ten  portions  as  shown.  The 
hour,  minute  and  second  are  de¬ 
termined  from  a  standard  clock, 
while  tenths  of  a  second  are  clearly 


made  to  switch  the  clock  system  pensated  as  was  that  of  the  clocks,  indicated  by  the  position  of  the 


automatically  onto  commercial  Maintenance  practice  demands  hand  at  the  start  of  the  tick  from 


power  if  the  regulated  supply  falls  that  the  amplifier  system  be  checked  standard-frequency  station  WWV. 
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How  to  set  up  an  INSTRUCTION 


Over-all  analy-sis  of  the  problem  of  produeinfi  the  manii- 
uals  required  under  praetieally  all  military  eleetronie 
equipment  eontraets.  optimum  staff  organization  for 
prodiieing  manuals  efficiently  to  meet  deadlines,  per¬ 
sonnel  qualifications,  and  breakdown  of  staff  duties 


By  EUGENE  ANTHONY 

l*roduct  Service  Manager 
(ieneral  Electric  Suppig  Corp., 
\eu‘  York,  S.  Y. 


DO  make  certain  that  the  tech¬ 
nical  manual  writer  and  the  su¬ 
pervisor  of  drafting  can  meet  on 
equol  terms. 


UNCLE  Sam  needs  a  lot  of  elec¬ 
tronic  equipment  today  and 
many  concerns  are  designing  and 
building  it  for  him.  Some  are  new 
in  the  field;  others  are  working 
with  new  personnel ;  still  others  are 
using  essentially  the  same  organi¬ 
zation  they  had  during  World  War  - 
II. 

All  of  these  groups  can  use  help 
in  making  plans  for  the  prepara¬ 
tion  of  technical  manuals.  The  last 
group  particularly  needs  attention, 
for  it  includes  many  concerns  whose 
facilities  proved  inadequate  before. 
Poor  planning  was  rather  common 
because  the  technical  manual  was 
often  treated  as  just  an  extra  gim¬ 
mick — something  of  secondary  im¬ 
portance  in  the  contract. 

It  is  expected  by  the  military  that 
the  manual  you  supply  will  include 

AUTHOR 

THE  AUTHOR,  during  World  War  II, 
wos  in  the  Technical  Manual  Section 
of  the  General  Electric  Co.,  Electronics 
Deportment,  Bridgeport,  Connecticut, 
os  one  of  three  men  specifically  as¬ 
signed  the  responsibility  of  producing 
manuals.  During  the  wor  he  com¬ 
pleted  approximately  20  manuals  on 
electronic  equipment  ranging  from 
small  and  simple  units  to  lorge  and 
complex  military  electronic  systems 


too 


all  needed  technical  data.  Complete- 
ne.ss  is  more  than  a  theoretical 
need,  as  the  manual  may  have  to 
.serve  in  the  field  in  the  absence  of 
any  supplementary  information. 

The  technical  manual  is  the  only 
permanent  link  between  the  brains 
that  conceived  and  built  the  equip¬ 
ment  and  the  men  who  are  called 
upon  to  put  it  together,  use  it  and 
keep  it  running.  Because  of  its  im¬ 
portance,  the  technical  manual  de¬ 
mands  organized  and  responsible 
planning  for  its  preparation. 

Department  Manager 

The  block  diagram  (p  103) 
shows  the  operations  and  facilities 
which  enter  into  the  production  of 
a  technical  manual.  The  block 
marked  Mr.  X  shows  the  common 
force  through  which  all  others  are 
coordinated.  The  force  is  a  man — 
the  man  who  is  specifically  charged 
with  the  responsibility  of  producing 
the  manual. 

What  kind  of  a  man  is  he?  What 
are  his  qualifications? 

The  best  bet  is  to  get  a  man  who 
is  first  an  engineer  and  second  a 
writer.  He  must  be  fully  ac¬ 
quainted  w’ith  and  intensely  inter¬ 
ested  in  electronics.  He  wilt  have 
to  do  most  of  the  heavy  writing 
before  he  is  through. 

Don’t  expect  your  project  engi¬ 


neers  to  do  the  major  portion  of 
the  writing.  That’s  the  tough  way  of 
doing  the  job  and  the  results  won’t 
be  good.  A  good  manual  is  a  full¬ 
time  job  and  requires  the  kind  of 
devotion  your  project  engineers 
can’t  afford.  Anyway,  it’s  a  bad 
idea  to  rely  on  them  for  the  writing 
because  they  will  be  needed  for 
engineering.  Besides  that,  you 
may  have  several  projects  in  the 
mill  at  one  time  and  each  one  will 
represent  a  major  educational  job 
to  get  the  manual  idea  over  to  new 
groups  of  engineers.  In  the  long 
run,  the  manual  department  man 
will  probably  have  to  kick  in  full 
time  to  make  .sense  out  of  the  mate¬ 
rial  initially  prepared  by  the 
project  engineers.  It’s  a  much  bet¬ 
ter  idea  to  start  with  the  right  man 
and  plan  on  his  doing  the  job  from 
scratch. 

Mr.  X  is  the  right  man  to  do  the 
heavy  writing  for  still  another 
reason;  the  manual  requires  liter¬ 
ally  hundreds  of  different  kinds  of 
information,  all  of  which  must  be 
combined  into  a  well-organized 
outline.  These  things  can’t  be  put 
together  like  so  much  patchwork. 
Some  manuals  have  well  over  500 
printed  pages.  The  man  who  does 
it  must  be  a  professional — he  must 
know  all  of  the  requirements  and 
preci.sely  how  they  are  to  be  filled. 
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DO'S  AND  DON'TS 

DO  assign  the  responsibility  for  producing  the  manual  to  a 
single  iridividual  who  has  professional  abilities  in  this  work. 

DO  provide  the  writer  with  full-time  engineering-writing  assist¬ 
ance. 

DO  provide  some  full-time  ink  tracers  in  your  drafting  section 
exclusively  for  manual  work. 

DO  impress  your  engineering  department  with  the  importance 
of  manuals  so  that  their  willing  cooperation  is  obtained. 

DON'T  expect  project  engineers  to  do  the  heavy  writing. 

DON'T  subject  your  technical  manual  section  to  indirect,  im¬ 
personal  drafting  service. 


DON'T  wait  for  the  final  design 
freeze  before  starting  serious 
work  on  the  manual. 


\ 


Mr.  X  won’t  l)e  able  to  do  the  job 
alone;  he  will  require  the  services 
and  assistance  of  many  people  be¬ 
fore  he  is  through.  This  leads  to 
another  very  important  require¬ 
ment  of  the  man.  He  must  have 
the  ability  to  supervi.se  people  prop¬ 
erly  and,  of  cour.se,  must  be  recog¬ 
nized  as  a  supervisor.  He  must 
have  a  plan  of  action  and  be  able  to 
carry  it  out. 

In  that  connection  it  is  well  to 
take  into  account  the  kind  of  phi¬ 
losophy  Mr.  X  must  have  with  re¬ 
spect  to  his  approach  to  the  task. 
He  must  not  become  a  victim  of  the 
most  common  human  failing  which 
occurs  in  this  kind  of  work.  That 
failing  is  to  take  too  seriously  the 
fact  that  the  engineering  is  not  yet 
completed,  that  extensive  changes 
are  anticipated,  and  that  the  exist¬ 
ing  material  is  inadequate  to  pre¬ 
pare  a  final  and  correct  manuscript. 
Tho.se  are  the  bugaboos  of  technical 
manual  preparation,  and  they  lead 
to  hectic,  heart-breaking  pre.ssure 
when  deadlines  are  approached. 
More  disturbing  is  the  fact  that 
this  pressure  occurs  when  the  heat 
is  on  in  engineering  and  produc¬ 
tion,  with  the  result  that  there  is 
little  time  or  talent  available  for 
technical  assistance  from  those  de¬ 
partments.  That’s  not  a  comfort¬ 
able  position  for  anyone. 


There’s  not  much  that  can  be 
done,  as  a  general  rule,  to  freeze 
design  months  or  even  weeks  before 
the  pnxluction  deadline.  That’s  a 
situation  Mr.  X  will  have  to  live 
with.  But  there  are  ways  of  dis¬ 
tributing  the  load  quite  evenly  so 
that,  when  the  pressure  is  on,  he 
has  enough  cu.shion  to  ab.sorb  the 
shock.  How  does  he  do  it? 

He  must  be  practical  enough  to 
accept  the  equipment  as  it  exists 
when  he  starts  the  manual  and  to 
dismiss,  temporarily,  the  probabil¬ 
ity  of  future  changes.  He  must 
also  keep  his  assistants  working  and 
thinking  along  those  same  lines. 

Consider  the  photograph  prob¬ 
lem,  as  an  example.  Mr.  X  knows 
that  his  only  available  model  is  an 
experimental  engineering  .sample, 
dirty  perhaps,  and  with  only  a 
rough  resemblance  to  the  final 
product.  He  also  knows  that  his 
be.st  bet  for  his  final  book  is  the 
first  actual  production  model,  which 
will  not  be  available  until  very  near 
to  deadline  time.  Rather  than  post¬ 
pone  all  photo  work  until  that  time, 
however,  he  proceeds  to  take  all  pic¬ 
tures  called  for  in  the  specifications. 
He  treats  them  as  finals,  even  to  the 
extent  of  having  the  rough  art  work 
done  (such  as  lettering  and  bal¬ 
loons). 

The  result  of  this  policy  is  that 


his  thinking  is  done  early  in  the 
game.  The  only  remaining  job  is 
to  bring  the  photos  up  to  date  at 
the  last  possible  moment.  With  the 
early  pictures  as  guides,  people  with 
virtually  no  experience  or  talent 
can  follow  through  to  get  new 
photos  made  up,  “just  like  the.se 
.samples  only  of  the  late.st  model”. 
Similarly,  the  finished  art  work 
simply  repre.sents  copying  some¬ 
thing  already  done,  with  a  few  cor¬ 
rections  here  and  there  that  can  be 
done  with  a  minimum  of  experi¬ 
enced  direction.  Direction  is  much 
more  costly  than  the  reworking  of 
the  photos. 

If  Mr.  X  has  that  kind  of  ap¬ 
proach  to  the  problem  he’ll  turn  out 
better  books  quicker  and  with  the 
least  amount  of  wear  and  tear  on 
personnel.  When  deadline  time  ap¬ 
proaches  he’ll  have  the  simpler 
problem  of  bringing  an  existing 
manual  up  to  date,  rather  than  the 
problem  of  producing  a  manual. 


His  Assistant 

The  diagram  shows  what  Mr.  X 
needs  to  get  his  job  done  in  com¬ 
mercial  time  (a  couple  of  months 
or  in  time  to  join  the  completed 
equipment  at  the  end  of  the  as.sem- 
bly  line). 

Referring  again  to  the  block  dia¬ 
gram,  note  that  branch  1  represents 
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a  technical  person  (or  persons)  who 
works  directly  under  Mr.  X.  He 
must  be  good  but  can  be  a  man  with 
less  experience.  Generally,  an  engi¬ 
neer  directly  out  of  school  is  good 
here.  We  will  call  him  the  assistant 
technical  writer.  He  is  absolutely 
necessary,  as  he  relieves  Mr.  X  of 
the  hundreds  of  detailed  tasks 
which  go  into  the  completion  of  the 
manual,  leaving  him  free  to  do  the 
heavy  writing  and  supply  the  con¬ 
tinuity. 

The  a.ssistant  technical  writer 
must  gather  statistical  data  relative 
to  the  equipment.  This  includes 
such  things  as  weights,  dimensions, 
test  voltages  and  drawing  refer¬ 
ences.  He  must  follow  through  the 
preparation  of  stock  drawings  such 
as  outline  drawings,  socket-voltage 
diagrams,  tube-layout  diagrams,  in¬ 
stallation  drawings,  panel  drawings, 
coil  data  and  others  as  required  by 
government  specification.  He  must 
gather  spare-parts  information  if 
not  actually  make  up  the  lists.  He 
must  supervise  photography  of  the 
equipment,  not  only  to  fill  govern¬ 
ment  specifications  but  also  to  ob¬ 
tain  a  good  comprehensive  collec¬ 
tion  of  reproducible  photographs. 
He  must  also  write  some  of  the  pro¬ 
cedures  and  tables  that  are  self- 
sufficient  within  themselves. 

The  assistant  can  also  be  of  in¬ 
valuable  aid  in  recording  drawing 
and  photo  titles  and  their  reference 
numbers  as  they  are  filed  away 
upon  completion,  so  that  they  are 
easily  gathered  when  needed.  He  is 
most  helpful  toward  the  end  of  the 
project  when  the  manual  work  en¬ 
ters  its  final  correction  stages.  He 
can  withdraw  the  illustrations  one 
by  one,  check  them  for  validity  and 
supervise  their  correction  or  re¬ 
placement.  This  is  frequently  done 
while  Mr.  X  is  deeply  engaged  in 
galley  proof  work  and  is  approach¬ 
ing  the  point  where  the  final  illus¬ 
trations  will  be  needed  by  the 
printer. 

Office  Personnel 

Branch  2  in  the  diagram  repre¬ 
sents  general  office  personnel  di¬ 
rectly  under  Mr.  X.  The  most  obvi¬ 
ous  duty  here  is  the  typing  of  both 
the  rough  and  finished  manuscripts. 
That,  in  itself,  is  a  major  operation 
and  calls  for  a  typist  who  can  type 
rapidly  and  who  enjoys  doing  it. 


One  good  typist  can  usually  handle 
the  work  for  two  or  three  Mr.  X’s 
and  their  assistants. 

In  addition  there  is  a  good  deal 
of  stenographic  work  related  to, 
but  not  part  of,  the  manual.  There 
is  constant  communication  with  the 
interested  government  agencies  as 
well  as  other  persons. 

Some  form  of  file  system  must  be 
maintained  of  manuscripts,  general 
data,  blueprints,  photographs  and 
negatives  of  completed  manuals. 
One  manual  may  involve  hundreds 
or  even  several  thousand  blueprints. 

In  addition  to  the  above,  it  is 
often  necessary  to  prepare  manuals 
in  quick  stop-gap  form.  This  re¬ 
quires  the  typing  of  stencils,  run¬ 
ning  off  the  required  number  of 
copies  and  collation  of  the  individ¬ 
ual  pages. 

Clerical  helpers  also  come  in 
handy  in  delivering  finished  draw¬ 
ings  to  engineers  for  their  on-the- 
spot  approval,  for  example,  after 
Mr.  X  has  made  those  arrangements 
by  means  of  a  telephone  call.  This 
can  save  many  precious  hours  for 
him  near  deadline,  when  his  time 
is  at  a  premium  and  hundreds  of 
drawings  have  to  be  carried  back 
and  forth  as  they  are  completed.  If 
your  engineering  department  is  on 
another  floor  or  in  an  adjoining 
building  you  can  see  the  advantage 
of  this  help. 

Drafting 

Branch  3  represents  the  drafting 
section  of  your  organization.  It  is 
imperative  that  Mr.  X  be  placed  on 
an  equal  footing  with  the  super¬ 
visor  of  drafting  so  that  he  can  ob¬ 
tain  top  priority  from  that  depart¬ 
ment  when  necessary  in  keeping 
with  the  importance  of  the  associ¬ 
ated  project.  It  is  a  sorry  situation 
when  Mr.  X  finds  himself  just  one 
among  many  who  call  upon  drafting 
for  services.  The  requirements  of 
manual  preparation  call  for  so  large 
a  number  of  drafting  services,  in 
keeping  with  a  strict  schedule,  that 
Mr.  X  cannot  afford  to  be  subject 
to  the  drafting  supervisor’s  whims. 
Make  certain  that  those  two  men 
can  meet  and  discuss  problems  on 
equal  grounds. 

The  drafting  department  is  called 
upon  to  produce  large  numbers  of 
ink  drawings  for  the  manual.  Gen¬ 
erally,  the  assistant  technical  writer 


will  supervise  these.  The  drawings 
do  not  require  the  most  experienced 
draftsmen  and  can  usually  be  done 
by  inexperienced  girls  who  have  ar¬ 
tistic  talent.  Government  specifica¬ 
tions  call  for  machine  lettering 
which  is  easily  mastered  with  little 
practice. 

A  good  way  to  handle  the  draw¬ 
ing  problem  is  to  have  the  assistant 
writer  look  up  an  existing  pencil 
drawing  which  aproximates  what 
he  wants,  then  to  mark  up  a  print 
with  colored  pencil.  He  can  do  this 
in  stages,  requiring  that  just  so 
much  be  done,  after  which  he  is 
provided  with  a  print  which  he 
marks  up  further.  In  this  way,  the 
most  experienced  draftsmen  are 
available  to  engineering  for  the 
greatest  part  of  the  time.  Some  of 
the  more  complicated  drawings  may 
require  top-grade  draftsmen,  of 
course,  but  such  drawings  are  the 
exception  and  are  usually  done  only 
in  pencil.  The  ink  job  is  given  to 
less-experienced  tracers. 

If  the  assistant  writer  has  had 
some  drafting  education  or  experi¬ 
ence,  there  are  many  drawings 
which  he  can  produce  in  rough 
form  to  speed  things  up. 

The  drafting  department  is  also 
called  upon  to  provide  prints  of  ex¬ 
isting  drawings  as  needed  by  the 
technical  writer.  These  drawings 
usually  run  into  the  hundreds  and 
cover  such  items  as  chassis  layouts, 
schematics,  coil  data,  parts  lists  and 
component  specifications. 

The  drafting  department  in¬ 
cludes  storage  facilities  for  original 
tracings  where  they  can  be  held  for 
safekeeping.  They  are  surrendered 
upon  demand  to  the  technical  man¬ 
ual  section  as  they  are  needed.  Or¬ 
dinarily  that  section  works  with 
prints  only  up  to  the  time  that  the 
manual  is  ready  for  the  printer.  At 
that  time,  the  original  tracings  are 
needed  to  make  the  cuts  or  nega¬ 
tives. 

The  drafting  department  may 
also  provide  art  service  for  the  tech¬ 
nical  manuals.  This  would  include 
technical  illustrations  in  the  form 
of  line  drawings.  It  may  also  in¬ 
clude  the  addition  of  balloons,  call¬ 
outs  or  other  types  of  line  and  let¬ 
tering  work  on  stiff-back  photo¬ 
graphs. 

One  remaining  function  of  the 
drafting  department  which  is  im¬ 
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Block  diagram  of  departments  and  operations  for  producing  technical  manuals 


portant  to  technical  manual  produc¬ 
tion  is  the  automatic  daily  report¬ 
ing  of  drawing  changes  associated 
with  the  project.  This  is  usually 
done  by  means  of  an  engineering 
notice  or  drafting  bulletin  which  is 
distributed  through  internal  mail 
service  to  all  interested  persons.  It 
describes  drawing  changes  and  per¬ 
mits  these  persons  to  keep  up-to- 
date  with  a  project. 

The  technical  manual  section 
must  be  kept  posted  on  such 
changes,  otherwise  serious  errors 
can  creep  into  the  manual.  The  no¬ 
tices  also  serve  as  an  excellent  check 
reference  when  final  corrections  are 
made  in  the  drawings  just  prior  to 
printing  the  manual.  That  kind  of 
follow-through  is  necessary  when 
the  engineering  department  c\ianges 
only  its  own  pencil  drawings  and 
leaves  the  ink  drawings  to  the  tech¬ 
nical  manual  section.  In  some  in¬ 
stances,  a  project  engineer  may 
take  it  upon  himself  to  direct  the 
change  in  a  technical  manual  draw¬ 
ing  (in  good  faith),  and  this  cor¬ 
rection  may  not  be  considered  neat 
enough  to  satisfy  the  requirements 
of  the  manual.  The  notices  flag 
these  changes,  making  it  possible 


to  locate  and  check  them  when  con¬ 
venient. 

Photography 

Branch  4,  the  photographic  sec¬ 
tion,  may  be  a  formal  department 
in  your  organization  or  it  may  be  a 
group  in  your  drafting  or  advertis¬ 
ing  section.  It  may  also  be  specifi¬ 
cally  organized  as  a  part  of  your 
technical  manual  section  or  it  may 
be  an  outside  organization  which  is 
called  as  needed.  In  any  event,  it  will 
be  required  to  take  the  various  pho¬ 
tographs  which  are  needed  and  pro¬ 
vide  the  prints  on  demand.  A  good 
deal  of  this  work  is  special  in  that 
it  may  require  opaqueing  on  the 
negative  and  special  mounting  and 
printing  techniques  to  permit  fur¬ 
ther  art  work.  The  art  work  is  gen¬ 
erally  done  by  other  persons.  Bal¬ 
loons  and  call-outs,  for  example, 
may  be  done  by  draftsmen. 

The  assistant  technical  writer 
will  ordinarily  do  the  rough  work 
on  prints.  In  the  case  of  parts  iden¬ 
tification,  the  project  engineer  may 
do  the  very  rough  work  on  one 
print  after  which  the  assistant  tech¬ 
nical  writer  may  transfer  the  infor¬ 
mation  in  a  more  desirable  layout 


on  another  print  so  that  an  inex-  ( 
perienced  draftsman  can  then  do  a  J 
finished  job  on  a  mounted  print.  i 

The  photography  section  will  also  i 
be  called  upon  to  provide  photo-  5 
stats  or  other  “hard”  copies  of  line  | 
drawings.  A  highly  detailed  piece  | 
of  art  work,  for  example,  cannot  | 
withstand  too  much  handling  with-  » 
out  damage;  it  is  good  practice  to  | 
photograph  such  drawings  imme-  j 
diately  upon  completion,  store  the 
original,  and  to  do  lettering  on  a 
photographic  print. 

In  view  of  the  preceding  require¬ 
ments,  it  is  highly  desirable  to  have 
Mr.  X  so  related  to  the  photography 
section  that  he  can  deal  with  it  per¬ 
sonally  and  directly. 

Engineering  Cooperation 

Branch  5  is  perhaps  the  must  im¬ 
portant  of  all.  It  involves  the  engi¬ 
neering  section  and,  more  speci¬ 
fically,  the  project  engineers  them¬ 
selves. 

It  is  most  important  that  the  en¬ 
gineering  section  appreciate  fully 
the  importance  of  the  technical 
manual.  They  must  understand  in 
advance  that  a  portion  of  their  time 
must  be  spent  working  with  Mr.  X 
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and  that  this  is  part  of  their  ex¬ 
pected  routine.  It  is  rather  common 
for  the  engineering  section  to  re¬ 
gard  the  manual  as  a  nuisance,  with 
the  result  that  Mr.  X  finds  himself 
in  a  difficult  position  to  meet  sched¬ 
ules  and  produce  an  acceptable 
pnxiuct. 

The  engineering  .section  will  be 
called  upon  for  the  following  serv¬ 
ices  ; 

Connultation:  During  the  early 
phases  of  a  project,  Mr.  X  will  re¬ 
quire  many  hours  of  the  project  en¬ 
gineers’  time.  They  will  have  to  sit 
down  together  and  review  the  com¬ 
plete  project.  Mr.  X  will  have  to 
learn  the  general  purpo.se  of  the 
equipment,  its  required  functions 
and  the  manner  in  which  it  per¬ 
forms  these  functions.  He  will  need 
copies  of  the  existing  specifications 
and  he  will  have  to  know  what  the 
equipment  looks  like  by  inspection 
of  existing  models. 

ProurcKn  Reptirthifi:  The  engi¬ 
neering  .section  should  understand 
that  any  significant  progress  or 
modifications  must  be  called  to  the 
attention  of  the  technical  manual 
section.  It  is  sometimes  difficult  for 
the  manual  writer  to  recognize 
modifications  without  the  interested 
participation  of  the  project  engi¬ 
neers. 

Technical  ApproralK:  As  manu- 
.script  is  prepared,  it  will  have  to 
be  studied  carefully  by  the  project 
engineers.  They  .should  be  ready  to 
provide  responsible  approval  to¬ 
gether  with  corrections  and  con¬ 
structive  suggestions.  This  fre¬ 
quently  leads  to  further  consulta¬ 
tion. 

Service  Procedures:  The  project 
engineers  will  be  called  upon  to  sug¬ 
gest  specific  .service  procedures  in 
such  a  form  that  they  will  require 
only  editing  to  make  them  suitable. 
As  an  example  of  this,  the  equip¬ 
ment  may  include  a  receiver  of 
some  sort,  and  the  alignment  pro¬ 
cedure  must  be  supplied  by  the 
project  engineers. 

Manual-Equipment  Coordination : 
There  are  a  great  many  require¬ 
ments  .set  forth  in  the  specifi¬ 
cations  for  the  technical  manual. 
These  requirements  cannot  be  prop¬ 
erly  filled  without  the  active  cooper¬ 
ation  of  engineering.  For  example, 
the  technical  manual  may  require 
drawings  on  which  test  points  are 


clearly  located  and  identified  by 
symbols  or  numbers.  The  specifica¬ 
tions  may  require  further  that 
those  same  .symbols  appear  on  the 
equipment  itself.  Mr.  X  cannot  di¬ 
rectly  make  design  changes  and  ad¬ 
ditions  to  the  equipment.  This  must 
be  done  by  the  project  engineer. 

The  preceding  example  is  a  minor 
case.  There  are  some  which  are  ap¬ 
preciably  more  important  and  more 
involved.  In  any  event,  the  writer 
of  the  technical  manual  is  .some¬ 
times  the  only  individual  who 
recognizes  the  need  for  design 
changes  or  modifications  and  he 
must  be  able  to  pursue  this  point 
with  the  project  engineer. 

Production  Cooperation:  Branch 
6  in  the  diagram  represents  the 
equipment  production  department. 
Certain  requirements  of  the  tech¬ 
nical  manual  section  can  best  be 
fulfilled  through  the  production  de¬ 
partment.  This  relationship  must 
be  clearly  established  so  that  Mr. 
X  has  a  .solid  contact  in  the  produc¬ 
tion  department  as  well  as  with  the 
project  design  engineer. 

The  most  common  function  of  the 
production  department  is  to  make 
available  production  samples  from 
which  artists  can  work  in  preparing 
line  drawings  and  for  verification 
of  test  procedures.  The  production 
department  can  al.so  be  of  great 
a.ssistance  in  providing  the  techni¬ 
cal  manual  section  with  other  tech¬ 
nical  data. 

Printing:  Branch  7  is  perhaps 
the  most  obvious  of  all.  It  repre¬ 
sents  the  printing  of  the  finished 
manual.  Mr.  X  will  have  to  work 
closely  with  the  printer  so  that 
schedules  can  be  worked  out  which 
are  mutually  satisfactory.  The  tech¬ 
nical  manual  section  will  have  to 
submit  complete  drawings  and 
photographs  and  manu.script.  It  will 
have  to  schedule  time  for  the 
galley-proof  and  paste-up  work. 
VV’hen  final  page  proof  is  submitted, 
.schedules  should  be  made  with  en¬ 
gineering  for  final  approval  by  that 
department. 

Along  about  this  time,  inci¬ 
dentally,  Mr.  X  will  be  busy  button¬ 
ing  up  his  work.  Part  of  that  job  is 
getting  the  project  engineers  to 
sign  copies  of  the  manuscript  and 
drawings  as  a  recorded  indication 
of  their  approval.  Last,  and  mo.st 
certainly  not  least,  will  be  his  job 


of  “selling”  the  manual  to  the  mili¬ 
tary  inspector  or  other  officers  as¬ 
signed  to  the  acceptance  of  the 
manual. 

Summary 

The  preparation  of  the  technical 
manual  is  a  matter  of  prime  impor¬ 
tance  to  the  military.  It  is  a  highly 
specialized  endeavor  and  requires 
careful  and  responsible  organiza¬ 
tion.  Because  of  these  factors,  it 
requires  a  capable  manager  or  sup¬ 
ervisor,  and  the  section  should  be  a 
unit  independent  of  engineering  or 
production. 

The  assistance  and  services  re¬ 
quired  by  the  technical  manual  sec¬ 
tion  are  of  such  magnitude  that 
they  cannot  be  permitted  to  resolve 
them.selves  through  cut-and-try 
methods.  They  must  be  authorita¬ 
tively  recognized  and  accepted  by 
the  various  department  heads  in¬ 
volved.  Only  in  this  way  can  the 
technical  manual  supervisor  be 
given  the  opportunity  to  as.semble 
the  necessary  data  and  compile  a 
manual  which  fills  the  needs  (and 
demands)  of  the  military.  The  job 
is  highly  technical  and  requires  a 
great  deal  of  personal  devotion  to 
duty,  but  despite  this,  is  frequently 
overlooked  to  some  degree  in  over¬ 
all  organizational  planning. 

The  precise  size  of  the  instruction 
manual  department  is  difficult  to 
estimate  here,  because  of  the  wide 
variance  in  types  of  electronic 
equipment  and  numbers  of  types  in 
production.  A  very  broad  approxi¬ 
mation  however,  will  be  attempted. 

One  Mr.  X  with  two  assistant 
technical  writers  and  one  good  typ¬ 
ist-clerk  can  produce  a  manual  in 
about  15  to  20  weeks,  assuming  that 
the  equipment  involved  is  a  single 
rack  affair  of  only  moderate  com¬ 
plexity.  This  assumes,  further,  that 
the  departmental  assistance  men¬ 
tioned  above  is  available  upon  de¬ 
mand.  In  this  very  broad  example, 
the  drafting  .services  of  about  four 
people  for  the  duration  of  the  job 
will  probably  fill  the  bill. 

The  above  guess  is  made  with 
some  aprehension  becau.se  of  the 
variables  involved.  It  is  offered  only 
to  illustrate  what  proved  to  be  true 
in  at  least  one  ca.se.  Once  you  have 
selected  your  specific  Mr.  X,  he  will 
be  in  a  better  position  to  provide  a 
more  correct  estimate. 
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PULSE-WIDTH 

DISCRIMINATOR 


Armour  Renearch  Fouudntion  of  Uliuots  Institute  of  Technology 
Trchnotogy  (’enter,  Chicago,  ill. 


Amajor  problem  exists  in  the 
.method  of  multiplexing  or  mix¬ 
ing  information  channels  together 
at  the  sending  end  of  a  telemetering 
system  and  identifying  these  chan¬ 
nels  at  the  receiving  end,  whether 
the  transmission  of  information  is 
accomplished  by  wire  or  radio  link. 

Many  methods  are  now  employed 
successfully  in  telemetering  sys¬ 
tems  of  varying  complexity  and 
factors  involved  in  the  choice  of  a 
particular  mode  of  multiplexing  are 
usually  dictated  by  the  nature  of 
the  intelligence  to  be  transmitted 
and  the  degree  of  equipment  com¬ 
plexity  that  is  to  be  tolerated. 


advantage  such  as  pulse-sequence 
coding.  Here  the  intelligence  of 
each  channel  is  embodied  in  the 
amplitude  or  width  of  a  pulse  and 
the  channel  is  identified  with  the 
time  position  of  the  pulse.  This  is 
an  electronic  elaboration  of  the 
simple  mechanical  commutation 


method  which  is  still  in  use.  ' 

The  pulse-width  discriminator  to 
be  described  is  employed  in  still 
another  pulse-coding  method  of 
multiplexing  which  utilizes  pulse 
width  as  a  mode  of  channel  identi¬ 
fication.  The  telemetering  .system 
for  which  the  equipment  was  de- 


Desij^ned  specifirally  for  use  as  a  channel  decoder  in  a  multiplex  communications 
system,  this  di.scriminator  handles  input  pulses  20  to  100  microseconds  wide.  Also 
useful  for  measuring  width  of  rectangular  and  other  waveforms 


By  A.  A.  GERLACH  and  D.  S.  SCHOVER 


This  work  was  iM*rfornied  iintle'r  cfintract 
with  th**  I’nlted  States  Department  of  the 
Air  Force. 


Pulse-width  discriminator  chassis.  Predetermined  pulse-width  is  selected  by  cali¬ 
brated  diol.  Neon  lamp  liqhts  when  coincidence  is  achieved 
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Multiplexing  Methods 


One  widely  used  method  is  the 
aubcarrier  system  where  a  .separate 
carrier  signal,  usually  in  the  super- 
.sonic  or  low  r-f  range  of  frequen¬ 
cies,  is  assigned  to  each  informa¬ 
tion  channel.  The  channel  informa¬ 
tion  is  superimposed  on  the  carrier 
signal  by  amplitude  or  frequency 
modulation  and  all  carrier  signals 
are  transmitted  through  a  common 
transmission  medium  to  the  receiv¬ 
ing  station  where  the  individual 
channels  are  separated  by  means  of 
.selective  band-pass  filters. 

Many  systems  of  pulse-coding 
multiplexing  have  been  used  to  good 


FIG.  1 — Block  diagram  oi  three-channel 
telemetering  syitem  using  pulse-width 
channel  coding 


veloped  required  that  three  chan¬ 
nels  of  information  be  relayed  by 
a  vhf  radio  link  and  that  all  three 
channeLs  contain  information  which 
originally  appeared  as  puLses.  The 
de.sired  information  would  be  the 
pulse  frequency.  Since  the  pulse- 
repetition  rate  of  each  channel  was 
an  independent  function,  pulse-posi¬ 
tion  coding  methods  were  ruled  out 
and  a  pul.se-width  coding  system 
was  used.  A  block  diagram  of  the 
system  is  shown  in  Fig.  1. 

The  function  of  the  pulse-width 
discriminator  in  the  system  is  to 
separate  the  information  channel 
for  which  the  discriminator  is  set 
from  all  other  signals  appearing  at 
its  input.  Therefore,  the  output 
from  each  pulse-width  di.scrimi- 
nator  is  one  channel  of  information. 
Requirements  of  the  puLse-width 
discriminator  are  to  respond  to  and 
reproduce  a  pulse  for  every  input 
pulse  of  a  predetermined  width  and 
to  be  unresponsive  to  pulses  of  all 
other  widths.  The  equipment  has 
been  designed  to  perform  properly 
under  conditions  of  rather  severe 
random  noise  as  might  be  experi¬ 
enced  in  the  output  of  a  high-gain 
receiver. 

Circuit  Operation 

Referring  to  Fig.  2  the  input  sig¬ 
nals  (1)  are  fed  to  a  slicer  which 
separates  the  spurious  variations 
such  as  receiver  noise  from  the  in¬ 
telligence  signals.  The  output 
pulses  of  the  slicer  (2)  have  various 
widths  corresponding  to  the  inform¬ 


ation  channels  transmitted.  This 
output  is  fed  to  two  different  cir¬ 
cuits,  one  with  a  differentiator  in¬ 
put  stage  and  the  other  with  an  in¬ 
verter-clipper  input  stage.  The  posi¬ 
tive  output  of  the  differentiator  (4) 
is  used  to  trigger  a  one-shot  multi¬ 
vibrator  which  provides  a  gating 
pulse  of  predetermined  width  (9)  to 
the  coincidence  tube.  This  gating 
pulse  is  delayed  for  a  period  of  time 
after  the  start  of  the  input  pulse 
equal  to  the  width  of  the  input 
pulse. 

The  output  of  the  slicer  is  also 
inverted  (3),  differentiated  (5)  and 
used  to  initiate  a  delay  multivibra¬ 
tor  whose  width  is  a  controllable 
parameter  of  the  discriminator  unit. 
The  output  of  this  multivibrator 
(6)  is  differentiated  and  appears  as 
a  negative  pip  (7)  at  the  trailing 
edge  of  the  delay  multivibrator  used 
to  trigger  a  second  gate  multi¬ 
vibrator. 

The  output  from  the  second  gate 
multivibrator  (8)  is  delayed  for  a 
period  of  time  after  the  start  of  the 
input  pulse  equal  to  the  width  of 
the  delay  multivibrator  pulse.  Out¬ 
puts  of  the  two  gate  multivibrators 
(8)  and  (9)  are  fed  to  a  coincidence 
tube  which  conducts  only  during 
the  coincidence  time  of  the  two  gate 
pulses.  The  coincidence  tube  will 
therefore  trigger  the  output  multi¬ 
vibrator  only  for  a  given  input 
pulse  width  and  this  width  is  a  con¬ 
trollable  adjustment  of  the  dis- 
discriminator  unit. 

Figure  3  illustrates  the  sequence 
of  operations  on  the  input  intelli¬ 
gence  shown  in  proper  time  orient¬ 
ation.  The  various  numbered  wave¬ 
forms  are  related  to  the  number 


points  in  the  block  diagram.  Fig. 
2.  Three  different  pulse  inputs  are 
shown — one  to  which  the  discrimi¬ 
nator  is  set  to  respond,  one  shorter 
and  one  longer  than  the  properly 
selected  pulse  width.  Waveforms 
8  and  9  of  Fig.  3  illustrate  the 
proper  and  improper  gating  condi¬ 
tions  for  coincidence. 

Circuit  Details 

The  details  of  the  circuitry  in¬ 
volved  in  accomplishing  the  desired 
objectives  are  illustrated  in  Fig.  4. 
Slicing  of  the  input  signals  is  ob¬ 
tained  by  biasing  the  grid  of  the 
first  half  of  a  12AX7,  Fu,  about  14v 
below  cutoff.  This  allows  for  slicing 
of  the  center  three  volts  out  of  a 
30-v  input;  the  rectifier  action  of 
the  tube  suppresses  the  top  half  of 
the  pulse.  For  other  input  voltages 
the  bias  may  also  be  adjusted  to 
allow  selection  of  the  center  three 
volts  of  the  input  pulse.  The  posi¬ 
tive  input  pulses  appear  at  the  plate 
of  inverted  and  cleaned  of  any 
receiver  noise. 

The  inverted  pulses  are  fed 
simultaneously  to  the  grid  of  F,,, 
inverted  again  and  then  differen¬ 
tiated  by  the  50-/i/if  capacitor  and 
51,000-ohm  resistor.  The  resulting 
positive  pip  triggers  the  gate  multi¬ 
vibrator  consisting  of  both  halves 
of  V.. 

The  output  at  the  plate  of  F„  is 
differentiated  by  the  R-C  network 
and  the  positive  pip  triggers  the 
delay  multivibrator  consisting  of 
both  halves  of  F,.  The  negative  pip 
at  the  grid  of  F„  is  suppressed  by 
a  germanium  crystal  so  as  not  to 
influence  the  width  of  the  delay 
multivibrator  pulse.  The  width  of 
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FIG.  2 — Block  diagram  oi  puUo-width  discriminator  showing  waToiorms  at 
successive  stages 
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this  delay  pulse  is  controlled  by  an 
adjustment  of  the  grid  resistor  of 
Vu  which  determines  the  time  con¬ 
stant  of  the  multivibrator. 

The  output  of  V.,  is  again  dif¬ 
ferentiated  through  an  R-C  net¬ 
work  and  this  time  the  resulting 
negative  pip  is  fed  to  the  plate  of 
V,,  to  trigger  the  gate  multivibrator 
consisting  of  both  sections  of  V,. 
The  positive  pip  at  this  point  is 
suppre.ssed  by  the  germanium  crys¬ 
tal  connected  between  the  plates  of 
V„  and  The  width  of  this  gate 
pulse  is  internally  controllable  in 
order  to  provide  a  sensitivity  con¬ 
trol  for  the  discriminator. 

The  coincidence  tube,  is  a 
pentagrid  converter  with  inputs  at 
the  first  and  third  grids.  The  first 
grid  is  biased  at  about  23v  negative 
and  the  third  grid  is  bia.sed  at  about 
56v  negative.  Either  bias  alone  is 
sufficient  to  cut  the  tube  off  but 
when  the  outputs  of  the  two  gate 
multivibrators  occur  simultaneously 
at  the  grids  of  T,  the  tube  conducts, 
supplying  a  trigger  impulse  to  the 
output  multivibrator  consisting  of 
both  sections  of  E,.  A  neon  lamp  is 
incorporated  in  the  output  circuit 
to  indicate  when  coincidence  at  T*. 
is  achieved. 

The  power-supply  requirements 


FIG.  3 — Woreiorm  relation!  in  pulae- 
width  dlicrimlnatoi.  Woreiorme  (8)  and 
(9)  show  the  proper  and  improper  gating 
conditions  ior  coincidence 


FIG.  4— Schematic  diagram  oi 


for  the  discriminator  consist  of  a 
positive  and  a  negative  150-v  sup¬ 
ply  and  a  6.3-v  filament  supply.  The 
positive  150-v  supply  drain  is  48 
ma  and  the  negative  supply  drain 
is  7  ma.  The  filament  current  is 
1.7  amp. 

The  circuit  illustrated  in  Fig.  4 
has  been  constructed  and  tested 
with  both  a  direct  video  input  and  a 
modulated  r-f  signal  which  was  de¬ 
tected  by  a  receiver  and  fed  to  the 
pulse-width  discriminator.  In  either 
case  the  circuit  performed  very 
satisfactorily  and  exhibited  excel¬ 
lent  stability  over  a  prolonged 
period  of  operation. 

In  the  circuit  shown,  the  delay 
multivibrator  is  adjustable  in  width 
over  a  range  of  from  20  to  100  /»sec 
by  a  calibrated  front-panel  adjust¬ 
ment.  The  width  of  the  gating 
pulses  may  be  varied  by  an  internal 
adjustment  over  a  range  of  from 
2  to  12  /tsec.  For  a  3-channel  multi¬ 
plexing  system  employing  pulse 
widths  of  30,  60,  and  90  /tsec  it  was 
found  that  a  sensitivity  range  of 
rt  five  jusec  was  very  satisfactory. 
This  allows  for  instabilities  due  to 
slight  pulse-width  and  pulse-ampli¬ 
tude  variations  and  yet  provides 
ample  guard  bands  between  chan¬ 
nels. 

The  pulse-width  discriminators 
were  constructed  as  small  compact 
plug-in  units  which  may  be  removed 
and  replaced  in  a  minimum  of  time. 


ths  pulse-width  discriminator 


Miniature  .tubes  are  employed 
throughout  as  well  as  turret-type 
sockets  to  make  the  units  light  and 
compact. 

Conclusions 

The  pulse-width  discriminator  de¬ 
scribed  exhibits  both  a  high  degree 
of  stability  and  simplicity  of  opera- 
ton.  It  has  the  ability  to  discrimi¬ 
nate  the  intelligence  pulses  from 
the  random  noise  background  oc¬ 
curring  in  high-gain  receivers.  Al¬ 
though  the  unit  was  designed  to 
handle  pulses  in  the  range  of  20  to 
100  /isec  wide,  modification  of  the 
network  components  will  allow  the 
range  to  be  extended. 

The  units  discussed  were  in¬ 
tended  for  intelligence  channel  de¬ 
coders  in  a  multiplex  communica¬ 
tion  system:  however,  their  ase  may 
be  extended  to  the  field  of  instru¬ 
mentation  and  measurement.  The 
unit  has  been  used  to  measure  the 
width  of  rectangular  pulses,  and, 
due  to  the  clipping  action  of  the 
input  circuit,  it  may  be  employed 
to  measure  the  pulse  width  of  other 
waveforms.  This  circuit  has,  in 
general,  turned  out  to  be  a  very  use¬ 
ful  addition  to  the  laboratory  pulse 
equipment  used  by  the  authors.  For 
this  measurement  application  it  is 
recommended  that  a  more  accurate 
vernier-type  control  be  employed  in 
place  of  the  simple  dial  arrange¬ 
ment  shown. 
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Five-KW  Klystron  UHF 

Single-ended  output  of  five  kilowatts  from  475  to  890  niegaoyeles  is  achieved  with  newly 
developed  high-power  klystron.  Operating  as  a  linear  amplifier,  its  use  avoids  parallel 
operation  of  low-power  tubes  ami  other  expedients  suggested  for  these  frequencies 


For  several  years,  government, 
manufacturinK  and  operating 
organizations  have  been  actively 
engaged  in  tube  and  circuit  develop¬ 
ment,  as  well  as  propagation  sur¬ 
veys,  to  determine  the  best  means 
for  utilizing  the  proposed  uhf  band 
for  television. 

Reports  from  some  of  the  propa¬ 
gation  investigations  have  been 
quite  optimistic;  others  rather  dis¬ 
couraging.  Certainly  much  work 
remains  to  be  done  in  this  field.  It 

A  ttunirnary  of  thi.«  article  was  pre.»<eiited 
at  the  fifth  annual  NAKTH  Itroadcu.^t 
Kntfinecrin^?  ('onference,  April  1951,  iu 
Chh’ago. 


is  generally  conceded,  however,  that 
high-power  transmission  is  espe¬ 
cially  desirable  for  uhf  television 
.service.  At  the  same  time,  all  agree 
that  the  problems  involved  in  gener¬ 
ating  high  power  at  uhf  are  ex¬ 
tremely  difficult,  in  some  cases 
seemingly  impossible  of  solution. 

Conventional  tubes  and  circuits 
usually  fail  to  operate  even  at  the 
low  end  of  the  proposed  frequency 
band.  Commercially  available  tubes, 
when  used  in  carefully  designed 
and  very  special  circuits,  will  pro¬ 
vide  power  in  the  order  of  100 
watts.  By  paralleled  arrangement 
of  several  small  tubes,  outputs  up 


to  one  kilowatt  have  been  obtained. 

To  avoid  paralleling  of  .several 
small  tubes,  our  tube  and  circuit  de¬ 
velopment  was  directed  toward 
obtaining  high  power  of  at  least  five 
kilowatts  in  a  single-tube  output 
stage.  It  was  planned  to  build  this 
up  to  an  effective  radiated  power  of 
100  kw  by  means  of  a  high-gain 
antenna  system.  This  power  level 
has  now  been  successfully  reached, 
using  tubes,  circuits  and  techniques 
which  we  believe  are  entirely  prac¬ 
tical  for  commercial  television 
service. 

In  a  study  of  conventional  single 
or  multiple-grid  electron  tube  de¬ 
sign  for  high-power  uhf  television, 
a  serious  conflict  arises.  The  ex¬ 
tremely  high  frequency  demands  a 
compact  tube  with  very  clo.se  spac¬ 
ing  of  elements  to  minimize  the 
electron  transit  time  and  to  shorten 
r-f  circuits.  At  the  same  time,  in- 
crea.sed  circuit  losses  due  to  high- 
frequency  current  and  increased 
dissipation  caused  by  transit  time 
require  large  high-emi.ssion  cath¬ 
odes  and  large  heat-dissipating 
surfaces.  A  compromi.se  must  be 
accepted  if  one  is  to  consider  any 
form  of  negative-grid  tube.  The 


FIG.  1 — Block  diaqram  ol  the  Tideo  and  audio  channels  oi  the  transmitter.  For  output 
from  475  to  890  roc.  crystal  frequencies  Iroro  4.4  to  8.2  kc  are  used 


FIG.  2 — Stages  oi  the  visual  carrier  channel.  Cavities  are  used  in  the  4X1S0A  stages  and  the  units  drawn  as  plate  r-i  chokes  are 
not  actually  chokes  but  consist  oi  the  separation  provided  by  the  shielding  between  inner  and  outer  surfaces  oi  the  cavities.  The 
829B  tripler  output  tank  is  an  open-type  transmissicn  line  coupled  bv  coaxial  cable  to  the  input  cavity  oi  the  first  doubler 
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Television  Transmitter 


Adjuslmenta  are  made  by  the  author  to  the  S-kw  klTVtron  mounted  in  the  cubicle  oi 
a  developmental  tranimitter.  The  tube  cooling  (TStem  reguiree  six  gallons  per  min¬ 
ute  oi  water  and  approximately  200  cu  it  oi  air.  practically  at  atmospheric  pressure 


By  H.  M.  CROSBY 

Development  Engineer 
Electronics  Department 
General  Electric  Company 
Hyracune.  Setc  York 


result  is  almost  certain  to  end  in 
hijrh  initial  cost,  short  tube  life 
and,  in  most  cases,  failure  to  reach 
the  desired  power  output. 

High-Power  Klystrort 

Since  unavoidable  transit  time 
has  such  disa.strous  effect  on  the 
performance  of  the  conventional 
hijrh-frequency  tube,  it  seemed 
logical  to  consider  a  type  of  tube 
which  used  such  effect  to  advantage. 
General  Electric  did  considerable 
development  work  prior  to  World 
War  II  on  velocity-modulated  tubes 
at  outputs  of  a  few’  hundred  watts 
in  the  higher  uhf  ranges.  Several 
types  of  receiver  tubes  and  low- 
power  transmitter  tubes  of  this 
kind  were  employed  successfully 
during  the  war. 

Of  the  several  tubes  in  this  class, 
the  klystron  .seemed  to  offer  the 
most  desirable  characteristics.  In 
this  tube,  the  cathode  can  be  placed 
relatively  far  from  and  outside  the 
r-f  field.  Hence,  the  problem  of  de¬ 
signing  a  suitable  high-emission 
cathode  is  at  once  simplified.  The 
r-f  circuits,  which  form  a  part  of 
the  tube,  take  on  the  dimensions  of 
the  wavelength  to  be  used;  there¬ 
fore,  the  microscopic  spacings  and 
difficult  alignments  involved  in  con¬ 
ventional  tube  manufacture  are 
eliminated. 

Up  to  the  time  of  this  develop¬ 
ment,  uhf  klystrons  providing  con¬ 
tinuous  outputs  as  high  as  5  kw 
had  never  been  made,  to  our  knowl¬ 
edge.  Varian  Associates  were  ap¬ 
proached  with  the  idea  of  develop¬ 
ing  for  General  Electric  a  klystron 
capable  of  at  least  5-kw  output  and 
suitable  for  broadband  amplifica¬ 
tion  of  uhf  television  signals. 

The  first  developmental  5-kw  kly¬ 
stron  was  completed  and  tested 
prior  to  1950.  An  improved  version 
of  the  tube  was  placed  in  operation 


during  the  summer  of  1950.  Nu¬ 
merous  tests  have  been  made  and  a 
great  deal  of  operating  data  shows 
that  this  tube  is  entirely  practical 
and  reliable  for  high-power  uhf 
television  transmission. 

Simultaneou.sly  with  the  high- 
power  tube  development,  a  uhf  tele¬ 
vision  exciter  was  being  developed 
at  General  Electric,  suitable  for 
driving  the  klystron  amplifier.  In 
parallel  with  this,  an  extensive  pro¬ 
gram  was  under  way  to  develop  a 
new  type  of  high-gain  antenna. 

Litte-up  of  Stages 

The  block  diagram.  Fig.  1,  shows 
the  tube  complement  and  circuit 
functions  of  the  complete  transmit¬ 
ter.  with  power  supplies  omitted  for 


clarity.  The  exciter-driver  unit  de¬ 
veloped  for  use  in  this  equipment  is 
really  a  complete  100-watt  tele¬ 
vision  transmitter  in  itself.  As 
shown  in  Fig.  2,  the  crystal-oscil¬ 
lator  output  is  multiplied  in  the 
conventional  manner  by  means  of 
miniature  tubes  and  normal  circuits 
to  one-fourth  of  the  visual  carrier 
frequency.  The  frequency  is  then 
doubled  twice  in  cavity-type  cir¬ 
cuits  using  type  4X150A  tetrodes 
which,  in  turn,  excite  the  driver 
amplifier  at  the  output  frequency. 
Up  to  this  point,  all  stages  are  ad- 
ju.sted  for  ordinary  narrow-band 
operation  since  no  modulation  has 
taken  place. 

The  driver  amplifier,  also  a 
4X150A  tetrode  in  a  cavity-type  cir- 
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cuit,  is  grid-modulated  by  the  visual  . 
signal  through  a  clamp-type  visual 
modulator.  The  video-modulated 
r-f  signal  from  the  driver  is  fed  to 
the  output  circuit  of  the  klystron 
power  amplifier  through  a  coaxial 
cable. 


Single  Crystal 

The  r-f  frequency  control  of  the 
exciter-driver  unit  is  of  novel  de¬ 
sign  in  that  only  one  crystal  oscil¬ 
lator  is  used  to  control  both  the 
visual  and  aural  carriers.  Conse¬ 
quently,  these  two  carriers  are  es¬ 
sentially  locked  together  with  a 
fixed  separation  of  4.5  megacycles. 
Any  frequency  drift  due  to  the 
cr>’stal  results  in  each  of  the  carri¬ 
ers  drifting  in  the  same  direction, 
while  the  two  remain  4.5  mega¬ 
cycles  apart. 

The  advantage  of  this  system 
over  the  customary  use  of  separate 
frequency  controls  for  visual  and 
aural  transmitters,  is  obvious.  It 
is  especially  desirable  for  receivers 
using  the  intercarrier  method  of 
aural  reception.  A  better  under¬ 
standing  of  how  this  single-fre¬ 
quency  control  is  achieved  may  be 
obtained  by  a  description  of  the 
aural  portion  of  the  transmitter. 

The  frequency-modulated  aural 


signal  is  generated  by  a  direct  crys¬ 
tal-controlled  phase  modulator  em¬ 
ploying  conventional  tubes  and  hav¬ 
ing  exceptionally  low  noise  and 
distortion. 

The  schematic  diagram  of  Fig. 
3  shows  the  principal  circuits  of 
the  phase-modulator,  mixer  and 
conventional  frequency  multipliers. 
The  plate  current  pulses  of  the 
crystal  oscillator  are  transformed 
to  narrow  square-wave  pulses  by 
the  pulse-former  stage. 

The  sawtooth  generator  trans¬ 
forms  these  crystal-controlled 
square  pulses  into  a  sawtooth  wave 
having  a  very  linear  slope.  The 
modulating  amplifier-clipper  stage 
clips  off  the  top  of  the  sawtooth  at 
varying  heights  depending  on  the 
instantaneous  values  of  the  audio 
input  voltage,  and  produces  a 
square  wave  whose  trailing  edge 
varies  along  the  time  axis  in  pro¬ 
portion  to  the  varying  slope  length 
of  the  clipped  sawtooth. 

A  differentiator  stage  generates 
from  the  phase  modulated  trailing 
edge  a  narrow  pip  which  is  then 
doubled  in  frequency  and  passed 
through  a  band-pass  filter.  The 
band-pass  filter  converts  the  phase- 
modulated  narrow  pip  into  a  pure 
sine  wave  which  is  again  amplified 


FIG.  4 — Stage!  of  the  Tideo  modulator 


and  doubled  in  frequency.  This  fre¬ 
quency-modulated  r-f  signal,  very 
much  lower  in  center  frequency 
than  that  of  the  visual  channel  car¬ 
rier  control  crystal,  is  then  added 
to  the  latter  signal  in  a  mixer  stage. 
The  resulting  sum  signal  becomes 
the  controlling  source  of  the  aural 
carrier.  This  frequency-modulated 
signal  is  then  multiplied  by  con¬ 
ventional  multiplier  stages  to  one- 
fourth  of  the  aural  carrier  fre¬ 
quency. 

The  signal  is  next  doubled  twice 
and  amplified  in  cavity-type  cir¬ 
cuits  identical  to  those  used  in 
the  visual  channel.'  It  is  then  fed 
to  the  aural  power  amplifier  through 
a  coaxial  cable.  The  result  is  a  fre- 


110 


June,  7957  — ELECTRONICS 


quency-modulated  aural  carrier 
whose  center  frequency  is  4.5  mega¬ 
cycles  higher  than  the  visual  car¬ 
rier,  and  essentially  controlled  by 
the  visual  carrier  crystal. 

Video  Modulator 

The  visual  modulator  used  in  this 
transmitter  is  designed  to  accept 
a  standard  composite  video  signal, 
and,  after  processing  and  amplify¬ 
ing,  to  apply  this  signal  to  the  grid 
of  the  r-f  driver  amplifier.  The 
several  functions  of  this  modulator 
may  be  more  clearly  understood  by 
reference  to  the  block  diagram  of 
Fig.  4.  The  composite  video  signal, 
in  passing  through  the  video  am¬ 
plifier,  is  also  applied  to  a  sync  ex¬ 
tractor  circuit,  followed  by  a 
sync-stretcher  which  increases  the 
percentage  of  synchronizing  signal 
contained  in  the  original  composite 
input. 

A  pulse-former  circuit  generates 
a  narrow  pulse  immediately  follow¬ 
ing  the  trailing  edge  of  all  syn¬ 
chronizing  signals.  This  narrow 
pulse,  through  the  clamp  driver  cir¬ 
cuit,  keys  the  white-clip  clamp,  the 
s.vTic-amplitude  clamp  and  the  pedes¬ 
tal-level  clamp.  These  three  clamp 
circuits  then  apply  the  clamp-type 
d-c  insertion  to  the  proper  stages 
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FIG.  S — Internal  itructure  of  the  new 
klyitron 


FIG.  6 — Response  curre  oi  klystron 
power  ampliiier 


of  the  video  amplifier  to  maintain 
the  video  signal  at  the  correct  ped¬ 
estal  level. 

The  white-clip  clamp  may  be  ad¬ 
justed  to  the  desired  level  to  pre¬ 
vent  over-modulation  in  the  white 
region,  thus  ensuring  satisfactory 
operation  of  intercarrier-type  re¬ 
ceivers.  The  sync  amplitude  clamp 
provides  a  means  for  maintaining 
the  correct  percentage  of  sync  in 
the  transmitter  output  signal.  The 
pedestal  level  clamp  may  be  ad¬ 
justed  to  provide  the  desired  pedes¬ 
tal  power.  The  cathode-coupled  out¬ 
put  stage  presents  a  low-impedance 
source  of  composite  video  signal  to 
the  modulated  r-f  driver. 

Linear  Klystron  Amplifier 

Possibly  the  most  unusual  and 
novel  portions  of  this  transmitter 
are  the  visual  and  aural  power  am¬ 
plifier  stages.  Yet  these  are  per¬ 
haps  the  least  complicated  parts 
from  the  standpoint  of  circuitry 
and  operation.  These  two  stages 
employ  multi-cavity  klystrons  de¬ 
veloped  especially  for  uhf  televi¬ 
sion,  G.  E.  development  type  Z-1891. 

Figure  5  is  a  schematic  represen¬ 
tation  of  the  internal  structure  of 
the  tube.  The  stream  of  electrons 
leaving  the  hot  cathode  flows 
through  the  drift  space  toward  the 
anode  or  catcher  because  of  the  dif¬ 
ference  in  potential.  Divergence  of 
this  electron  beam  is  prevented  by 
an  external  magnetic  field,  thus 
forcing  nearly  all  of  the  electrons 
to  pass  through  the  three  cavities  to 
the  collector.  When  an  r-f  input 
signal  excites  the  resonant  input 
cavity,  the  electrons  are  bunched  or 
velocity-modulated  so  that  they 
travel  in  concentrations  or  groups. 
The  bunches,  in  passing  through  the 
succeeding  resonant  cavities,  trans¬ 
fer  part  of  their  energy  to  these  cir¬ 
cuits. 

A  load  may  be  coupled  to  the  col¬ 
lector  cavity  to  extract  useful 
power.  The  operating  conditions 
are  such  that  the  power  transferred 
to  the  output  cavity  is  much  greater 
than  that  used  to  modulate  the 
beam  at  the  input  resonator.  There¬ 
fore,  the  tube  is  an  amplifier,  the 
energy  being  supplied  by  the  beam 
current  and  accelerating  or  col¬ 
lector  voltage. 

Pure  electron  coupling  exists  in 
this  tube,  resulting  in  complete  iso- 


On*  oi  iouT  Mctions  oi  tho  aido-ibo 
halicol  antenna  that  proTidee  a  gain  oi 
20  on  the  uhi  televUion  iieqtiencies 


lation  of  input  and  output  circuits. 
Consequently,  very  high  gain  can  be 
realized  with  no  need  for  neutrali¬ 
zation.  The  three-cavity  klystron 
operates  like  two  cascaded  stages, 
resulting  in  high  gain  in  a  single 
tube. 

Operating  Characteristics 

As  a  linear  r-f  amplifier,  the  kly¬ 
stron  operates  somewhat  as  a 
conventional  tube  in  that  output 
voltage  across  a  constant  load  is  ap¬ 
proximately  proportional  to  input 
voltage  up  to  a  certain  level.  Be¬ 
yond  this  point,  with  a  conventional 
tube,  the  output  increases  more 
slowly  as  excitation  is  increased 
and  finally  reaches  a  saturation 
point  where  it  levels  off  to  a  con¬ 
stant  value. 

In  the  case  of  the  klystron,  the 
output  current  follows  a  Bessel 
function  of  first  order  and  first 
kind.  Consequently,  the  output  volt¬ 
age  across  the  load  first  increases 
to  a  maximum  and  then  reduces  as 
excitation  is  increased,  finally 
reaching  zero  output.  Further  in¬ 
crease  in  excitation  causes  a  second 
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rise  in  output.  For  linear  amplifier 
operation  in  a  televi.sion  transmit¬ 
ter,  we  are  interested  in  only  the 
first  part  of  the  characteristic. 

Fijfure  6  shows  a  typical  voltaKe 
response  curve  of  the  Z-1891  kly¬ 
stron  under  operating  conditions 
suitable  for  a  5-kw  television  trans¬ 
mitter.  The  output  is  quite  linear 
up  to  the  3-kw  or  black-level  point, 
which  includes  the  picture  portion 
of  a  television  signal.  The  syn¬ 
chronizing  signal  occupies  the  re¬ 
maining  part  of  the  output  curve 
up  to  5  kw.  Considerable  limiting 
of  the  .synchronizing  signal  is  per¬ 
missible,  and  is  standard  practice  in 
tv  transmitters  for  reasons  of  econ¬ 
omy.  Sync  .stretching  is  normally 
provided  in  the  video  circuits  of 
commercial  transmitters  to  com¬ 
pensate  for  this  compression. 

With  exception  of  the  cathode 
structure  and  the  r-f  output  seal, 
the  tube  is  of  metal  construction. 
Cooling  is  accomplished  by  means 
of  circulating  water  and  forced  air. 
The  cathode  structure,  that  part  of 
any  tube  which  usually  limits  its 
life,  is  designed  for  exceptionally 
long  performance.  The  fact  that 


FIG.  7 — Frequency  response  ol  visual 
power  ampliiier  tube 


FIG.  8 — Narrow-band  and  broad-band 
performance  of  the  klystron 


in  a  klystron  the  cathode  is  re¬ 
moved  from  the  r-f  part  of  the  tube 
jiermits  the  use  of  sufficiently  large 
emissive  surfaces  operated  at  rela¬ 
tively  low  temperatures  to  achieve 
long  life.  It  is  expected  that  the 
.useful  life  of  this  tube  will  exceed 
that  of  more  conventional  high-fre¬ 
quency  tubes  by  .several  times.  In 
addition  to  long-life  expectancy,  an¬ 
other  unusual  feature  contributing 
to  low  operating  cost  is  the  type  of 
construction  whereby  this  tube  may 
be  easily  repaired  at  the  factory. 

The  klystron  serving  as  the  visual 
power  amplifier  operates  as  a  broad¬ 
band  linear  stage.  Power  gains  in 
excess  of  50  are  easily  realizable  in 
this  stage  when  adjusted  for  an  out¬ 
put  response  flat  within  1  db  over 
a  frequency  band  of  5  megacycles. 
Noise  and  distortion  compare  fa¬ 
vorably  with  that  obtained  from  the 
best  conventional  low-frequency 
high-power  tubes. 

A  typical  frequency  response 
curve  taken  on  the  visual  power 
amplifier  stage  is  shown  in  Fig.  7. 
Here  the  stage  has  been  adjusted 
-SO  as  to  have  a  total  variation  in 
respon.se  not  exceeding  1  db  over  a 
range  of  5  megacycles. 

Narrow-Band  Operation 

The  klystron  used  as  the  aural 
power  amplifier  is  identical  with 
that  u.sed  in  the  visual  channel,  but 
need  not  be  adjusted  for  broad-band 
response.  Therefore,  if  desired,  the 
power  gain  may  be  made  extremely 
high.  Power  gains  of  over  5,000 
times  have  been  obtained  under 
narrow-band  operating  conditions 
from  this  tube,  with  no  evidence  of 
instability.  Figure  8  shows  a  typi¬ 
cal  voltage  response  curve  for  nar¬ 
row-band  operation,  along  with  a 
broad-band  response  for  the  same 
tube  by  way  of  comparison. 

One  advantage  inherent  in  televi¬ 
sion  transmitters  using  low-level 
modulation  is  that  considerable  at¬ 
tenuation  of  the  lower  sideband  may 
be  accomplished  in  the  linear  am¬ 
plifiers  following  the  video-modu¬ 
lated  .stage.  As  a  result,  little  addi¬ 
tional  filtering  is  necessary  to  meet 
the  standards  for  vestigial  side¬ 
band  transmission.  In  this  uhf 
transmitter  some  of  this  advantage 
is  retained,  even  though  only  two- 
broad-band  linear  stages  are  used, 
thus  making  the  filtering  process 


FIG.  9 — The  Tettigial  sideband  filter  Is 
shown  at  A  and  *he  diplexer  at  B 


somewhat  easier  than  it  might  oth¬ 
erwise  be.  A  vestigial  sideband  fil¬ 
ter  is  included  to  completely  meet 
the  required  standards.  This  is  a 
reflective-type  band-rejection  filter 
consisting  of  four  coaxial  stub  sec¬ 
tions  approximately  six  feet  in 
length,  and  containing  internal 
slope-sharpening  transformer  .sec¬ 
tions  to  provide  the  desired  char¬ 
acteristics.  Figure  9A  illustrates 
the  physical  arrangement. 

As  in  the  case  of  vhf  television 
transmitters,  a  diplexer  is  used  to 
isolate  the  visual  and  aural  outputs 
of  this  uhf  transmitter.  In  this 
case,  a  so-called  slot-type  diplexer 
gives  the  necessary  i.solation  while 
feeding  both  aural  and  visual  out¬ 
puts  into  a  single  coaxial  line  to  the 
antenna.  As  shown  in  Fig.  9B,  the 
diplexer  consists  of  two  special 
coaxial  cavity  .sections  connected 
one-quarter  wave  either  side  of  the 
common  connection  to  the  outgoing 
transmi.ssion  line. 

A  transmitter  of  the  general  type 
just  de.scribed  has  been  placed  in 
operation  at  Electronics  Park  in 
Syracuse  on  an  experimental  basis 
using  a  newly  developed  antenna 
having  a  power  gain  of  20  times. 
From  an  effective  radiated  power  of 
100  kw,  we  expect  to  obtain  .some 
new  and  valuable  data  to  supple¬ 
ment  that  already  available  on  uhf 
television  propagation. 
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Linear  Discriminator 
For  F-M  Telemetering 


Unbalanced  trigger-circuit  system  provides  exceptional  stability  and  linearity  and  operates 
over  a  wide  range  of  frequencies  throughout  audio  and  ultrasonic  spectrum.  System 
developed  for  study  of  experimental  aircraft  performance  during  test  flights 
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Flight  characteristics  of  de¬ 
velopmental  aircraft  are  usu¬ 
ally  recorded  on  the  ground  by 
means  of  frequency-division  tele¬ 
metering  equipment.  In  the  plane, 
a  series  of  oscillators  operating  on 
different  frequencies  throughout 
the  audio  and  ultrasonic  spectrum 
modulate  a  subminiature  f-m  trans¬ 
mitter  in  accordance  with  the  intel¬ 
ligence  to  be  conveyed.  The  trans¬ 
mitter  operates  on  a  center 
frequency  of  either  217.55  or  219.45 
me,  the  two  channels  allocated  for 
such  telemetering  services. 

The  receiving  equipment  consists 
of  a  series  of  subcarrier  discrimi¬ 
nators,  low-pass  filters  and  a  mag¬ 
netic  oscillograph  to  record  the  in¬ 
telligence.  The  accuracy  of  the 
system  is  a  function  of  the  stability 
and  linearity  of  the  discriminator 
unit.  Linearity  is  desirable  for  ease 
of  calibration,  and  stability  is  es¬ 
sential  to  maintain  calibration  dur¬ 
ing  flight. 

The  B'oster-Seeley  and  cycle- 
counter  circuits  have  been  among 
the  discriminator  circuits  used  in 
the  past  for  detection.  These  dis¬ 
criminators  are  most  linear  for 
very  small  frequency  deviations 
and  do  not  readily  provide  the  com¬ 
bination  of  linearity  with  fre¬ 
quency  stability  and  high  output 
voltage  to  the  degree  required  by 

The  work  described  In  this  paper  was 
done  for  the  United  States  Navy  Bureau 
of  Ordnance. 


the  latest  transmitting  equipment. 
Amplitude  modulation  also  causes 
occasional  trouble  with  these  types 
of  discriminators. 

Unbalanced  Trigger  Circuit 

The  unbalanced  trigger  circuit 
type  of  discriminator  de.scribed 
here  offers  many  marked  advan¬ 
tages  over  former  types.  The  speci¬ 
fications  met  by  the  development 
include:  input  impedance  of  0.5 
megohm,  input  level  10  mv  to  10 
volts,  subcarrier  frequency  range 
of  400  cps  to  70  kc  with  intelligence 
frequency  ranges  from  d-c  to  8  cps 
on  lowest  bands  and  from  d-c  to 


7,500  cps  on  highest  bands.  Output 
is  ±10  ma  for  ±7.5-percent  devi¬ 
ation.  Deviaitons  as  high  as  ±20 
percent  are  sometimes  used  on  the 
higher  frequency  channels.  Drift  is 
less  than  ±2  percent  of  bandwidth 
for  temperature  variations  from  60 
to  100  F  and  line  changes  from  105 
to  125  volts. 

The  essential  stages  of  the  unit 
are  shown  by  the  block  diagram  of 
Fig.  lA.  The  discriminator  circuit 
generates  a  rectangular  pulse  of 
constant  length  t,  each  time  it  is 
triggered.  The  center  frequency  /. 
is  the  frequency  produced  when  the 
square  wave  is  symmetrical,  or 


Photograph  ihowinq  tmall  ponol  space  required  lor  lubcarrier  dlacrimiaator  drenil 
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F'lG.  1 — Block  and  basic  diaqrams  show  eifect  of  varyinq  frequency  on  output 
waveshape 


when  t,  is  eiiual  to  t,  as  shown  in 
FiK-  IB.  When  is  shorter  than  f, 
the  frequency  is  increased,  and 
when  tt  is  longer  than  t,  the  fre¬ 
quency  is  decreased.  This  system 
permits  the  use  of  d-c  output  in  a 
push-pull  arrangement  in  which  the 
difference  voltage  is  zero  for  the 
center  frequency. 

Basic  Circuit 

The  basic  circuit  of  Fig.  IC  pro¬ 
vides  this  type  of  operation.  The 
subcarrier  signal  emerges  from  the 
limiter  as  a  square  wave  which  is 


differentiated  by  R,C,  and  applied 
to  the  grid  circuit  of  the  pulse  gen¬ 
erator  r,.  The  grid  circuit  is  biased 
beyond  cutoff,  so  that  only  positive 
pulses  cause  V,  to  conduct. 

In  the  absence  of  pulses  from  V„ 
the  discriminator  circuit  is  inoper¬ 
ative,  with  r,  cut  off  and  1%  con¬ 
ducting  by  virtue  of  their  respec¬ 
tive  grid-return  voltages.  The  di.s- 
criminator  pa.sses  through  one 
cycle  of  operation  each  time  the 
plate  of  F.  is  triggered  by  F,.  The 
trigger  pulse  also  appears  on  the 
grid  of  F,.  With  F,  cut  off,  its  plate 


voltage  rises  to  B  -h,  applying  posi¬ 
tive  bias  to  the  grid  of  V,  through 
Rt  and  R,.  Thus  F,  remains  satu¬ 
rated  and  F,  cut  off  for  a  specific- 
time  (,  until  Cj  di.scharges  through 
i?5  sufficiently  to  start  conduction  of 
F,.  The  circuit  then  returns 
abruptly  to  the  initial  condition, 
where  it  awaits  the  next  pulse. 

The  time  spent  in  the  steady 
state  condition  (.F,  cut  off)  is  later 
referred  to  as  t,,  so  that  the  total 
time  between  pulses  is  t,  +  t„  and 
this  total  must  equal  1//.  During 
continuous  operation  of  the  dis¬ 
criminator,  the  instantaneous  plate 
voltages  of  F,  and  F,  are  compli¬ 
mentary  rectangular  waves,  as  is 
true  in  an  ordinary  multivibrator 
circuit. 

Within  the  limits  of  operation 
the  output  is  a  perfectly  linear 
function  of  input  frequency.  The 
amplitude  of  the  output  voltage  for 
a  given  frequency  deviation  de¬ 
pends  on  the  cutoff  value  of  plate 
voltage  (which  is  essentially  equal 
to  the  B  +  voltage  i  and  the  plate 
voltage  while  the  tube  is  .saturated. 
The  latter  value  is  determined  by 
the  circuit  constants  and  the  tube 
characteristics.  To  avoid  excessive 
drift,  steps  must  be  taken  to  mini¬ 
mize  the  instability  of  certain  com¬ 
ponents  and  the  circuit  constants 
must  be  so  chosen  as  to  minimize 
the  effect  of  tube  variations. 

Linearity  of  Basic  Circuit 

The  most  obvious  source  of  non¬ 
linearity  arises  from  the  fact  that 
f,  cannot  be  maintained  perfectly 
constant.  Although  f,  depends  pri¬ 
marily  on  C„  R^  and  e„  for  moder¬ 
ate  deviations  from  the  center  fre¬ 
quency,  as  /  approaches  2fo,  in¬ 
creasingly  less  time  is  allowed  for 
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C,  to  charge  through  and  the 

grid  of  IV  The  potential  across  C, 
at  the  instant  the  circuit  is  trig¬ 
gered  will,  therefore,  be  less.  It  fol¬ 
lows  that  the  time  f,  required  after 
triggering  for  C,  to  discharge 
through  Ri  to  the  point  at  which  the 
circuit  returns  to  the  steady  state 
will  be  correspondingly  decrea.sed. 
Accordingly,  it  becomes  highly  de¬ 
sirable  to  discharge  C,  through  a 
much  greater  impedance  than  that 
through  which  it  is  charged. 

A  second  .source  of  nonlinearity 
becomes  troublesome  at  higher  fre¬ 
quencies  of  operation  when  the  ri.se 
time  for  c,.  is  an  appreciable  por¬ 
tion  of  t,  and  t:.  Rounded  leading 
edges  may  be  produced  by  stray 
capacitance  when  operating  in  the 
high  center  frequencies.  While  such 
a  departure  from  square-wave  op¬ 
eration  might  be  expected  to  intro¬ 
duce  nonlinearity,  it  may  be  .seen 
to  be  quite  small  until  the  rise  time 
approaches  t,  and  t,  in  magnitude. 
As  the  average  d-c  output  is  pro¬ 
portional  to  the  area  under  the 
plate-voltage  curve,  if  e<iual  fre¬ 
quency  deviations  produce  e<iiial 
changes  in  area,  the  output  is  lin¬ 
ear.  Provided  the  top  of  the  curve 
is  flat,  and  the  curve  is  otherwise 
constant  in  shape,  this  condition 
for  linearity  is  .satisfied.  As  the 
wave  is  not  entirely  .symmetrical, 
when  f,  is  adjusted  .so  that  =  E, 
for  the  center  frequency,  t,  will  not 
be  exactly  equal  to  t._..  However,  this 
conilition  reduces  slightly  the  slope 
of  the  output-vs-frequency  curve, 
without  affecting  linearity. 

Practical  Circuit 

Sharp-cutoff  pentodes  are  used 
in  the  trigger  circuit  to  provide  a 
very  high  plate  impedance  ratio  for 


positive  to  negative  grid  swing. 
The  circuit  is  shown  in  Fig.  2. 
Stability  is  enhanced  by  stabilizing 
the  B  +  voltage  and  by  the  use  of 
precision  wire-wound  resistors 
throughout.  Since  C,  is  in  the  com¬ 
ponent  that  determines  t„  it  should 
al.so  have  as  low  a  temperature  co¬ 
efficient  as  practicable.  Resistor  R, 
is  returned  to  a  positive  voltage 
with  res|)ect  to  the  cathodes,  so  that 
the  circuit  will  restore  to  the  steady 
state  while  C,  is  discharging  rap¬ 
idly,  providing  further  stability  of 
t,. 

The  circuit  is  inherently  linear 
with  frequency  .so  long  as  C,  is  fully 
charged  prior  to  each  trigger  pulse. 
Thus,  the  upper  limit  of  linearity 
with  frequency  is  determined  by 
the  speed  with  which  C,  may  be 
charged  during  the  second  portion 
of  each  cycle.  To  this  end,  R.,  is 
made  small  as  compared  to  /?,  so 
that  the  charging  time  becomes 
largely  a  function  of  the  grid-cath¬ 
ode  impedance  of  I’,. 

This  circuit  has  consistently  op¬ 
erated  from  7.5  percent  below  to  7.5 
percent  above  the  center  frequency 
with  less  than  1-percent  nonlinear¬ 
ity,  the  nonlinearity  occurring  at 
the  high-frecpiency  end,  as  ex¬ 
pected.  Even  better  linearity  may¬ 
be  obtained  by  operating  the  trig¬ 
ger  circuit  off  center,  so  as  to  pro¬ 
vide  more  time  for  C,  to  charge,  but 
this  has  only  been  done  in  those 
channels  where  the  frequency  devia¬ 
tion  is  greater  than  c!;7.5  percent  as 
voltage  output  is  otherwise  .sacri¬ 
ficed.  Experience  has  shown  that 
the  same  order  of  linearity  may  be 
obtained  at  larger  frequency  devia¬ 
tions,  provided  that  the  output  is 
reduced  to  that  obtained  for  ±7.5 
percent  deviation  by  means  of  off- 


center  operation  of  the  trigger  cir¬ 
cuit.  Compensation  for  the  slight 
droop  at  the  high-frequency  end 
may  al.so  be  accomplished  by  intro¬ 
ducing  a  clo.sely  controlled  non¬ 
linearity  in  the  output  circuit. 

Complete  Subcarrier  Channel 

The  entire  circuit  diagram,  minus 
iwwer  supplies  and  galvanometer- 
protecting  circuits,  is  shown  in  Fig. 
3.  As  sixteen  channels  may  be  con¬ 
nected  to  the  receiver  simultane¬ 
ously,  the  input  impedance  must  be 
high,  and  a  cathode-follower  circuit 
is  employed  to  reduce  the  imi)ed- 
ance  presented  to  the  band-pass 
filter.  Tubes  F„  V',  and  V',  amplify 
the  channel  signal,  V,  provides 
.square-wave  output  to  the  pulse 
forming  stage  V5,  which  then  trig¬ 
gers  the  di.scriminator  at  the  plate 
of  tv  For  carrier  deviations  of 
±7.5  percent,  the  output  is  10  ma 
across  a  load  of  330  ohms. 

Considerable  care  must  be  taken 
to  trigger  the  discriminator  circuit 
in  a  manner  which  will  not  influ¬ 
ence  the  output  linearity.  This  con¬ 
dition  is  satisfied  by  providing 
plenty  of  grid  drive  to  V’,,  short 
pulse  duration  (determined  by  C, 
and  R, ) ,  and  cathode  bias  somewhat 
above  that  of  V,  and  V,.  The  pulse 
duration  is  approximately  2  /isec. 
Of  cour.se,  must  be  bia.sed  well 
beyond  cutoff,  so  that  the  plate  will 
have  no  effect  on  the  di.scriminator 
except  during  positive  excursions 
of  the  control  grid. 

All  circuits  past  the  discrimina¬ 
tor  are  direct-coupled,  so  that  d-c 
intelligence  may  be  transmitted. 
The  zero  drift  during  normal  op¬ 
eration  has  been  found  to  be  less 
than  ±2  percent  of  full-scale  one 
hour  after  a  15-minute  warm-up. 


I9AII7 


cathode  lollowart.  Power  luppUet  and  qaWanometer  protection  circuits  not  shown 
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FIG-  1 — Fr»e-ipace  attenuation  between  FIG.  2 — Free-ipace  attenuation  in  tenni  FIG.  3 — Attenuation  between  two  ito- 

two  identicai  ontennae  in  tenni  oi  ol  eilectiee  antenna  areas  when  the  tropic  antennas  separated  by  a  distance 

eiiective  areas  eilectire  areas  are  expressed  as  K\‘  oi  L  miles 


Piedicting  Performance 


Graphic  method  determines  suitability  of  a  location  for  use  as  a  transmitter  or  receiver 
site  for  uhf  and  shf  transmissions.  Takes  into  consideration  such  factors  as  free-space 
attenuation,  topographic  and  atmospheric  conditions,  and  absorption 


IN  SELECTING  transmitter  sites, 
the  propagation  conditions  at  a 
proposed  location  must  be  consid¬ 
ered.  This  can  be  done  by  means  of 
mathematical  formulas  and  nomo¬ 
grams.  For  the  uhf  and  shf  regions 
a  number  of  required  nomograms 
are  contained  herein,  as  well  as  the 
procedure  to  be  followed  in  making 
a  calculation. 

Four  items  must  be  considered 
in  determining  space  attenuation. 
These  are:  the  attenuation  that 
would  exist  in  free-space,  the  topo¬ 
graphical  conditions,  the  atmos¬ 
pheric  conditions,  and  absorption. 

In  making  actual  estimates  for 
proposed  sites,  locations  are  chosen 
on  the  basis  of  topographical  char¬ 
acteristics,  assuming  the  effects  of 
absorption  to  be  negligible  and  al¬ 
lowing  a  safety  margin  for  atmos- 
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pheric  changes.  The  following  dis¬ 
cusses  the  four  factors  that  affect 
attenuation,  with  particular  empha¬ 
sis  on  the  free-space  and  topo¬ 
graphic  factors,  which  are  the  most 
important. 

Free-Space  Factor 

Free-space  propagation  is  de¬ 
fined  as  the  propagation  which  oc¬ 
curs  in  a  homogeneous  medium 
which  is  both  unbounded  and  non- 
dissipative.  In  actual  practice,  a 
criterion  which  determines  free- 
space  propagation  is  to  have  no  ob¬ 
jects  project  into  the  first  Fresnel 
zone.  This  first  zone  is  bounded  by 
points  for  which  the  transmission 
path  from  the  transmitter  to  re¬ 


ceiver  is  greater  than  the  direct 
path  by  one-half  wavelength. 

The  attenuation  that  occurs  in 
free  space  can  be  expressed  in 
terms  of  different  variables  and, 
for  a  particular  case,  one  formula 
may  be  more  advantageous  than 
another. 

The  free-space  attenuation  in 
terms  of  effective  antenna  areas  be¬ 
tween  two  identical  antennas  is: 

10  log  =  10  log  y X  10t> 

=  113.7  -I- 20  log  - 

20  log  M  (1) 

where  /  is  expressed  in  me,  L  in 
miles,  and  A  in  sq  meters  (A  is  the 
effective  antenna  area  Kl').  The 
above  equation  is  shown  solved  by 
the  nomogram  in  Fig.  1. 

For  use  in  Eq.  1,  the  effective 
area  of  the  antennas  must  be  cal¬ 
culated.  In  general,  the  effective 
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of  UHF  and  SHF  Systems 


area  of  an  antenna  is  1.64GX*/45: 
where  G  is  the  gain  over  a  dipole 
radiator.  Some  specific  examples 
are  included  in  Table  I. 

Frequently  the  effective  area  of 
an  antenna  is  expressed  as  KX'. 
When  this  is  the  case,  the  path  at¬ 
tenuation  can  be  expressed  as : 


10  log  =  10  log 


P, 


WSL'P 

K* 


14  6  +  20  log  Z/  - 
201og  ZC 


(2) 


where  L  is  in  miles  and  /  in  me. 
Figure  2  is  a  nomogram  for  the 
solution  of  Eq.  2. 

The  path  attenuation  between 
two  isotropic  antennas  expressed  in 
terms  of  power  ratio  is: 


p  -  -  4  .55X  10«/*L» 

10  log -p- -  36  6  +  20  log  Af  (3) 

where  L  is  in  miles  and  /  in  me. 
Figure  3  is  a  nomogram  for  the 
solution  of  Eq.  3. 

In  the  case  of  actual  antennas 
having  gains  of  G,  andG„  the  path 
attenuation  becomes: 


The  gains  of  a  few  typical  an¬ 
tennas  are  included  in  Table  I  for 
use  in  Eq.  4. 

For  identical  parabolas,  we  find 
that: 

10  log  -  20  log  345  ^ 

-  50  .76 -1-  20  log  Z,X - 
40  log  Z>  (5) 

where  L  is  in  miles,  D  (parabola 
diameter)  is  in  feet,  and  X  in  cm. 
This  formula  is  solved  in  the  nomo¬ 
gram  given  in  Fig.  4.  The  appar¬ 
ent  power  gain  of  a  parabola  is 
given  by  the  nomogram  in  Fig.  5. 

The  maximum  field  intensity 
from  a  half-wave  dipole  in  free 
space  is  given  by  the  expression: 

„  mwll 
\L 

where  E.  =  field  intensity  at  a 
distance  L  in  volts  per  meter,  I  = 
effective  length  of  the  antenna  in 
meters,  I  =  antenna  current  in 
amps,  and  X  =  wavelength  in  me¬ 
ters.  Any  other  consistent  system 


Table  I — Approximate  Gaina  of 
Various  Anteimas 


i 

AnteiMM 

1 

K 

\ 

G«ifi  In  Db 

iMfrowk 

Gain  la  Db 
Rtf«fT«d  to 

Oipoh 

liotropic  1 

0.08 

— 

-  2 

H.lf-Wave 

Dipole 

0.13 

+  2 

— 

2-Element 

Parasitic 

0.40 

+  7 

4-  5 

3-Element 

Parasitic 

0.88 

1 

j  -flO 

4-  8 

4-Element 

Parasitic 

i 

,1.30 

!  -t-12 

-1-10 

5-Element 

Parasitic 

1.64 

-113 

i 

i 

Dipole-Fed 

Parabola 

■  - 

Use 
Fis.  5 

1  Subtract 
:  2  db 

from 
values 
obtained 
from  Fij.  5 

ELECTRONICS  — ZuM,  1951 


117 


of  units  may  be  used  also. 

For  a  half-wave  dipole,  the  effec¬ 
tive  length  is  and  the  radiation 
resistance  is  73  ohms  so,  when  L 
is  in  miles,  E.  in  millivolts  per  me¬ 
ter,  and  P,  in  watts,  the  field  in¬ 
tensity  is: 


A’. 


4  .35  V  P, 
L 


(6) 


This  expression  is  solved  in  the 
nomogram  given  in  Fig.  6. 

For  a  properly  terminated  one- 
half  wave  dipole  of  length  d,  the 
voltage  in  microvolts  appearing 
across  its  terminals  for  a  given  field 
intensity  is: 

_  <l  E.  _  X 


Figure  7  is  a  nomogram  for  the 
solution  of  Eq.  7.  Thus,  when  L 
is  in  miles  and  >.  in  cm,  the  free- 
space  attenuation  between  two  di¬ 
poles  is: 


10  log 


P, 


=  20  log 


1 .23  X  10» 


Pr  . “  X 

=  121 .8  4-  20  log  L  - 

20  log  X  (8) 

This  is  .solved  by  the  nomogram 
given  in  Fig.  8. 


Topographical  Considerations 

The  free-space  formula  does  not 
hold  over  the  surface  of  the  earth 
due  to  the  fact  that  the  earth  acts 
as  a  reflector  and  the  received  en¬ 
ergy  is  the  vector  sum  of  the  direct 
and  reflected  energy.  The  direct 
energy  travels  the  distance  L  and 
the  reflected  energy  the  distance  S. 
The  difference  between  the  horizon¬ 
tal  and  vertical  polarization  char¬ 
acteristic  depends  upon  the  nature 
of  the  reflection,  the  earth,  and  the 
angle  of  incidence  |3.  Thus  the 
phase  and  magnitude  of  the  direct 
and  reflected  energy  depends  upon 
the  separation  distance  L,  the  an¬ 
tenna  heights  h,  and  h„  and  the  re¬ 
flection  coefficient  of  the  earth. 

It  can  be  shown  that  the  field  in¬ 
tensity  at  the  receiving  position  in 
the  above  illustration  is: 

fc’,  =  0  0105  (0) 

where  h,  and  ft,  are  the  antenna 
heights  in  feet,  L  is  in  miles,  /  in 
me,  and  E,  is  in  /tvolts  per  meter. 

From  the  above,  we  can  develop  a 
formula  for  direct  transmission  be¬ 
tween  two  dipoles  in  terms  of  dis- 
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FIG.  10 — Radio  line-of-slght  nomograph. 
Insert  Ulustrotes  conditions 


tance  and  antenna  heights: 


10  log 


P*  .V.1  1.7lX10*Z; 

=  20  log - - 


h,K 

=  144  6  -f-  4()  log  £,  ■ 
20  log  h  I  hr 


(10) 


where  ft,  and  ft,  are  in  feet  and 
L  in  miles.  Figure  9  is  a  nomo¬ 
gram  for  solution  of  Eq.  10. 

In  order  that  Eq.  9  and  10  be 
valid,  3  must  be  small  for  horizon¬ 
tal  polarization  at  uhf  (less  than  10 
degrees) ;  for  vertical  polarization 
over  earth  or  fresh  water  3  must 
be  less  than  1  degree;  and  over  sea 
water  le.ss  than  0.15  degree.  The 
antennas  must  be  elevated  at  least 


IJ  A  above  the  earth  plane,  and 
ft,  and  ft,  must  be  the  effective 
heights  of  the  antennas.  Effective 
antenna  height  is  explained  in  the 
discussion  of  radio  horizons.  Fur¬ 
thermore,  the  phase  angle  arising 
from  the  path  difference  between 
the  direct  and  reflected  waves  must 
be  less  than  about  30  degrees.  This 
latter  condition  is  satisfied  if  ft, ft,/ 
LX <7  where  ft,  and  ft,  are  in  feet,  L 
in  miles,  and  X  in  cm. 

Optical  and  Radio  Horizons 

Two  factors  account  for  recep¬ 
tion  beyond  the  optical  horizon ; 


118 


June,  J9S/  — ELECTRONICS 


FIG.  11 — Nomogram  lor  dotormlnlng 
Frotnol  lono  radius 


FIG.  12 — Maximum  radius  ol  Frssnsl 
son# 


namely,  refraction  and  diffraction. 
At  uhf  and  .shf,  the  effect  of  refrac¬ 
tion  predominates  within  the  hori¬ 
zon. 

For  range.s  just  within  and  be¬ 
yond  the  horizon,  the  effect  of  dif¬ 
fraction  becomes  of  increasing  im¬ 
portance.  (Hence,  for  ranges  near 
the  horizon,  somewhat  inconsi.stent 
results  may  be  obtained  between 
Eq.  10  and  14  since  the  first  con¬ 
siders  only  reflection  or  refraction 
while  the  latter  equation  considers 
mainly  diffraction  and  averapre  re¬ 
fraction.) 

Refraction  results  in  bending-  of 


the  energy  and  is  caused  by  the 
earth’s  atmosphere.  This  bending 
is  equivalent  to  increasing  the 
earth’s  diameter  by  about  33  J  per¬ 
cent  of  average  conditions.  Over 
smooth  earth  a  transmitter  an¬ 
tenna  at  height  h,  and  a  receiver 
antenna  at  height  h,  are  therefore, 
in  radio  line  of  sight  provided  the 
spacing  in  miles  is  less  than 

V2A,  -(-  <  2  hr  T 

Both  optical  and  radio  line-of- 
sight  distances  can  be  determined 
for  given  antenna  heights  from  the 
nomogram  given  in  Fig.  10. 

Let  us  consider  the  effect  of  re¬ 
fraction  on  the  radio  horizon  as 
used  in  Eq.  10,  thus  taking  into  ac¬ 
count  both  the  curvature  of  the 
earth  and  the  average  refraction. 

The  conditions  that  exi.st  are 
shown  in  Fig.  10.  The  intersection 
of  a  tangent  plane  through  a  point 
P  and  the  antenna  supports  deter¬ 
mines  the  effective  heights  (/i,  and 
hr)  of  the  antennas.  The  values  of  a 
and  b  can  be  determined  by  means 
of  the  line-of-sight  nomogram  (Fig. 
10).  A  line  is  drawn  on  the  nomo¬ 
gram  between  the  total  tower 
heights  on  the  antenna  height 
scales.  Parallel  to  this  line  another 
line  is  drawn  so  as  to  intersect  the 
radio  line-of-sight  scale,  at  a  value 
equal  to  the  actual  di.stance  L.  The 
values  of  a  and  b  are  read  at  the 
points  where  this  line  intersects  the 
antenna  height  .scales.  The  value 
of  h,  and  h,  are  then  found  by  sub¬ 
tracting  a  or  b  from  the  respective 
total  tower  heights. 

It  is  these  effective  antenna 
heights  that  should  be  used  in  Eq. 
9  and  10. 

Fresnel  Zone  Clearance 

To  have  free-space  propagation, 
the  first  Fresnel  zone  must  clear 
all  obstacles  in  the  transmission 
path. 

The  first  Fre.snel  zone  is  bound 
by  points  for  which  the  transmis¬ 
sion  from  the  transmitter  to  the 
receiver  is  greater  than  the  direct 
path  by  one-half  wave  length.  These 
points  generate  an  ellipsoid.  The 
radius  R  of  the  first  zone  at  any 
point  in  the  transmission  path  lo¬ 
cated  at  distance  S,  from  the  trans¬ 
mitter  and  S.  from  the  receiver  is 
given  by  the  formula:/?’  =  S.S,  7. 
where  all  quantities  are  expressed 


in  the  same  units.  When  /?  is  in  ft; 

X  in  cm;  S„  S„  and  L  in  miles: 

ft -13.2^/^^^  (11) 

A  nomogram  for  solution  of  this 
expression  is  given  in  Fig.  11.  Ra¬ 
dius  /?  is  a  maximum  when  S,  =  S„ 
and  this  is  given  by  the  formula 
R„  =  1.140\  L  f.  (12) 

In  actual  use  /?«  is  usually  com¬ 
puted  and  a  line  is  drawn  a  dis¬ 
tance  /?»  below  the  direct  line-of- 
sight  path  between  antennas  on 
a  profile  to  determine  if  this  line 
clears  all  obstacles.  This  method  is 
easier  than  construction  of  an  el¬ 
lipse.  If  there  is  an  obstacle  pro¬ 
truding  over  the  /?«  line,  it  can  be 
investigated  on  the  basis  of  the 
first  Fresnel  ellipsoid  using  the 
nomogram  in  Fig.  11. 

Shadow  Losses 

Equation  9  indicates  that  the 
field  intensity  varies  directly  as  the 
frequency  so  that  for  a  given  di.s¬ 
tance  and  antenna  height,  as  the 
frequency  is  increased,  less  radi¬ 
ated  power  is  required  for  a  given 
field  intensity.  Beyond  the  horizon 
this  is  not  the  ca.se,  as  it  has  been 
found  that  the  frequency  varies 
inver.sely  as  some  exponential  power 
of  the  distance,  the  latter  increasing 
rapidly  with  frequency.  In  fact, 
the  exponent  increases  so  rapidly 
with  frequency  that  transmission 
into  shadow  areas  in  the  uhf  and 
shf  regions  is  impractical.  It  has 
been  found  empirically  that  the 
following  expression  can  be  used 
for  calculating  field  intensity  near 
or  beyond  the  horizon: 

_  0  0105  A.  A,/ 1*"-* 

*•  “  ■  £,V  ^  (13) 

where:  E.  =  field  intensity  in  mi- 
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crovolts  per  meter,  P,  =  power 
transmitted  in  watts,  h,  and  h,  = 
actual  antenna  heights  in  feet. 
La  =  distance  to  the  optical  horizon 
in  miles,  L  =  total  distance  in 
miles,  and  /  =  frequency  in  me. 

The  factor  N  is  taken  from  Fig. 
13.  This  curve  takes  into  consider¬ 
ation  both  diffraction  and  average 
refraction.  Within  the  horizon  the 
exponent  N  is  equal  to  two  regard¬ 
less  of  the  frequency  so  that  Lh"  ’ 
equals  unity.  Distance  La  can  be  ob¬ 
tained  from  the  nomogram  of  Fig. 
10.  From  Eq.  13  the  attenuation  in 
this  case  is  found  to  be: 

10  log  -  144  6  +  AT  20  log  i 

-  20  (AT  -  2)  log  Lb 

-  20  log  h,/K  (14) 

Atmospheric  Considerations 

The  normal  refraction  produced 
by  the  atmosphere  has  been  pre¬ 
viously  discussed.  We  know  that 
the  energy  under  normal  conditions 
is  not  refracted  sufficiently  to  fol¬ 
low  the  curvature  of  the  earth,  but 
rather  follows  a  path  whose  curva¬ 
ture  is  equivalent  to  an  earth  of 
diameter  i  larger  than  the  actual 
earth. 

The  normal  refraction  is  the  re¬ 
fraction  with  which  we  are  most 
concerned.  However,  there  are  some 
cases  when  the  normal  refractive 
index  is  exceeded  and  the  index 
gradient  reaches  the  requisite 
strength  (6  parts  in  lO”  feet)  such 
that  the  energy  may  follow  the 
earth’s  curvature.  This  is  termed 
superrefraction. 

The  most  prevalent  cause  of  su¬ 
perrefraction  is  the  presence  of 
water  vapor  in  the  air.  Over  the 
surface  of  the  ocean  the  air  in 
near  contact  with  the  water  is 
nearly  saturated  with  water  vapor. 
Frequently,  this  brings  about  a  con¬ 
dition  where  the  refractive  index 
gradient  becomes  negative  and  ex¬ 
ceeds  the  critical  value.  This  forms 
a  duct  which  has  its  top  at  the 
level  where  the  gradient  reaches 
the  critical  value.  At  this  level  the 
energy  will  just  follow  the  curva¬ 
ture  of  the  earth.  It  should  be  noted 
that  ducts  have  no  observable  ef¬ 
fect  on  the  propagation  of  low  fre¬ 
quencies  and  generally  speaking, 
their  effects  are  confined  to  frequen- 


FIG.  13 — Factor  N  it  used  in  predicting 
field  intentitiet  near  or  beyond  horiion 


cies  in  the  1,000-mc  range  and 
above. 

Superrefraction  may  occur  over 
land.  In  this  case  it  occurs  during 
a  radiation  fog.  The  latter  is 
caused  by  the  cooling  of  land  at 
night  by  radiation,  causing  a  thin 
layer  of  cold  air  to  be  formed  just 
above  the  surface  of  the  ground,  re¬ 
sulting  in  an  abnormally  large  in¬ 
dex  of  refraction  in  the  lower  layers 
of  air. 

The  effect  of  duct  formations  be¬ 
tween  two  microwave  stations 
whose  antennas  are  directed  on  the 
basis  of  the  normal  radio  line-of- 
sight  path  might  be  to  decrease 
.slightly  the  signal  intensity  at  one 
of  the  stations,  but  the  observed 
effect  is  usually  negligible. 

Absorption 

For  all  practical  purposes,  the 
absorption  of  energy  by  the  atmos¬ 
phere  in  the  uhf  region  can  be  con¬ 
sidered  negligible.  It  does  increase, 
however,  in  the  shf  region.  The 
chief  cause  of  absorption  is  the 
presence  of  water  in  some  form. 
Curves  are  included  in  Fig.  14  to 
show  the  effect  of  rain  and  fog  or 
clouds.  It  can  be  seen  from  these 
that  the  absorption  increases  quite 
rapidly  with  frequency,  but  that 
even  a  heavy  rain  gives  little  effect 
on  any  of  the  presently  used  com¬ 
munication  frequencies. 

Variations  in  the  atmosphere  re¬ 
sult  in  changes  in  the  atmospheric 
and  absorption  factors  and  are  the 
chief  cause  of  fading.  Information 
on  the  amount  of  fading  experienced 
under  various  conditions  is  far  from 
complete.  However,  measurements 


made  over  an  extended  period  of 
time  at  several  locations  indicate 
that  for  distances  under  45  miles 
and  with  temperate  weather  con¬ 
ditions,  fades  of  20  db  or  greater 
occur  only  about  0.1  percent  of  the 
time  on  the  vhf  and  shf  frequencies. 
For  longer  distances,  fades  of  20  db 
or  greater  occur  a  larger  percentage 
of  the  time.  As  a  practical  system 
design  figure,  a  margin  of  20  to  25 
db  should  be  allowed  to  provide  for 
fading. 

Orerall  System  Calculations 

The  foregoing  sections  have  de¬ 
veloped  various  nomograms  for  pre¬ 
dicting  uhf  and  shf  propagation. 
It  remains  to  tie  this  data  to¬ 
gether  in  a  form  such  that  it  may 
be  used  to  predict  whether  or  not 
a  proposed  path  can  be  satisfac¬ 
torily  covered  by  a  given  uhf  or  shf 
system. 

In  general,  the  difference  between 
the  overall  system  gain  G,  and  the 
path  attenuation  a,  gives  a  safety 
margin  that  is  used  to  improve  the 
signal-to-noise  ratio  S/N  of  the 
output  signal  and  to  provide  a 
safety  factor  Sr  to  protect  against 
fading.  Thus: 

5/ AT  +  S/  =  0.-  a,  (16) 

where  all  of  the  quantities  are  ex¬ 
pressed  in  db.  (The  following  ne¬ 
glects  any  noise  improvement  fac¬ 
tor  nif  that  is  obtained  by  use  of 
some  modulation  systems  and  hence, 
is  somewhat  pessimistic.)  The  over¬ 
all  system  gain  G. 

G,  =  0,  +  0,  +  Or  (18) 

where  G,  is  the  equipment  gain,  G, 
the  gain  of  the  transmitting  an¬ 
tenna,  and  G,  the  gain  of  the  re¬ 
ceiving  antenna. 

Any  properly  designed  receiver 
for  these  frequencies  should  have 
sufficient  gain  to  operate  on  signals 
comparable  in  amplitude  to  the  re¬ 
ceiver  noise  output  referred  to  the 
receiver  input,  and  it  can  be  shown 
that 

G,  -  10  log  P,  -  10  log  K  TM  -  10  log/ 
Hence,  the  margin  to  provide  for  a 
desired  output  signal-to-noise  ratio 
plus  a  safety  factor  to  protect 
against  fading  is: 

S/N  -I-  5,  -  10  log  P,  -  10  log/ 

- 10 log  1C  r  A/ 

-  (.,  -  O,  -  O,)  (18) 


tM 
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where  the  various  terms  in  this 
equation  are  all  expressed  in  db. 

From  Eq.  18  the  following  method 
is  obtained  for  determining  whether 
or  not  a  point-to-point  path  will  be 
reliably  spanned  using  a  particular 
equipment: 

(1)  From  the  available  trans¬ 
mitter  output  power  Pi  calculate  10 
log  Pu 

(2)  Estimate  the  term  10  log  F 
for  the  receiver  noise  figure  using 
the  approximate  values  given  in 
Table  II. 

(3)  Calculate  KTXf.  (Since  K 
=  1.38  X  10  ”  joules  per  deg  K  and 
a  normal  value  for  T  is  290  K,  this 
becomes  approximately  4  x  10  "  A/ 
where  A/  is  the  receiver  bandwidth 
in  cps). 

(4)  Determine  whether  or  not 
free-space  propagation  conditions 
exist.  This  can  be  done  by  plotting 
a  profile  of  the  proposed  path  and 
checking  for  adequate  first  Fresnel 
zone  clearance  of  the  nearest  ob¬ 
stacle  by  means  of  the  nomograms 
of  Figs.  12  or  13. 


(5)  Calculate  the  term  (a,  — 
G,  —  G,)  by  one  of  the  following 
methods : 

Free-space  propagation.  If  free- 
space  propagation  conditions  exist, 
this  can  be  calculated  equally  well 
in  three  different  manners.  These 
are: 

(a)  Use  Fig.  1  to  determine  the  at¬ 
tenuation.  The  effective  antenna 
area  required  by  this  nomogram 
may  be  taken  from  the  figures  given 
in  Table  I. 

(b)  Use  Fig.  3  to  determine  the  at¬ 
tenuation  between  two  isotropic  an¬ 
tennas.  Then  subtract  from  this 
the  gains  of  the  antenna  arrays 
actually  used  and,  hence,  determine 
(a,  —  G,  — G,).  The  gains  for  var¬ 
ious  arrays  referred  to  an  isotropic 
antenna  may  be  obtained  from 
Table  I. 

(c) U.se  Fig.  8  to  determine  the  at¬ 
tenuation  between  two  dipoles. 
Then  subtract  from  this  the  gains 
of  the  antenna  arrays  actually  used 
and,  hence,  determine  (a,  —  G, 
—  G,).  The  gains  for  various  an¬ 


FIG.  14 — CnxTM  Uluatrat*  afiact  oi  rain  and  log  on  ahi  obaorptton 


tennas  referred  to  a  dipole  antenna 
may  be  obtained  from  Table  I. 

Line-of-sight  conditions.  If  free- 
•space  propagation  conditions  do  not 
exist,  but  radio  line-of-sight  con¬ 
ditions  still  prevail.  Fig.  9  should 
be  used  to  find  the  attenuation  be¬ 
tween  two  dipoles.  Then  the  gains 
of  the  antenna  arrays  actually  used 
should  be  subtracted  to  determine 
(a,  —  Gi  —  Gr),  The  gains  of  var¬ 
ious  arrays  referred  to  a  dipole  can 
again  be  obtained  from  Table  I. 

Shadow  conditions.  If  radio-line- 
of-sight  conditions  do  not  exist, 
Eq.  14  can  be  used  to  obtain  the  at¬ 
tenuation  between  two  dipoles.  Then 
the  gains  of  the  antenna  arrays  ac¬ 
tually  used  should  be  subtracted  to 
determine  the  value  of  (a,  —  G, 
—  Gr).  The  gain  of  various  arrays 
referred  to  a  dipole  are  given  in 
Table  I. 

Attempts  to  check  values  obtained 
by  either  Fig.  9  or  Eq.  10,  with  val¬ 
ues  obtained  from  Eq.  14  for  ranges 
close  to  the  distance  to  the  horizon, 
will  lead  to  inconsistent  results  since 
the  nomogram  of  Fig.  9  (or  Eq.  10) 
considers  only  refraction  and 
ground  reflection  while  Eq.  14 
mainly  considers  diffraction.  Within 
the  horizon  Fig.  9  is  to  be  used  and 
beyond  it  Eq.  14,  but  in  the  cross¬ 
over  region  encompassing  ranges 
near  the  horizon  both  effects  exist 
and,  hence,  it  must  be  left  up  to 
individual  judgment  as  to  which 
method  applies. 

(6)  From  the  foregoing  and  Eq. 
18  find  S/N  +  S,.  From  this  sub¬ 
tract  a  value  of  S,  equal  to  20  or 
25  db,  since  this  is  a  reasonable  sys¬ 
tem  design  figure  to  use  to  provide 
for  fading.  The  value  of  S/N  then 
found  gives  the  worst  signal-to- 
noise  ratio  that  should  normally  be 
obtained  over  a  path  served  by  this 
radio  equipment;  that  is,  it  is  the 
value  that  will  exist  under  condi¬ 
tions  of  maximum  fade.  Experi¬ 
ence  will  have  to  determine  what 
is  permi.ssible  here.  Offhand,  a 
value  of  35  db  should  be  quite  satis¬ 
factory. 

(7)  If  f-m  is  used,  the  above  S/N 
will  be  improved  by  an  amount 
equal  to  10  log  3m’  where  m  is  the 
deviation  ratio. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  Edward  Das- 
kam  in  the  preparation  of  the  origi¬ 
nal  manuscript. 
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Storing 


Pan*l  Tiew  ihowg  the  arrangement 
of  ttibei  and  chassis  assemblies  for 
the  circuits  shown  in  the  block  dia¬ 
gram  of  Fig.  1.  below 


CARRIER 

OSC»LLATOR 


modulator 


INPUT 
K5  OHMS 


modulator 
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DELAY  UNIT 
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AMP  r 


DELAY 
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AMP-DETECTOR 
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DETECTOR 


IAIN  CONTROL 
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FIG.  1 — Slag*!  oi  lh«  three  unit*  com- 
prliing  the  delay  equipment 


ULTRASONIC  solid  delay  lines  employ  a  solid  transmittinK  medium 
represent  a  practical  means  and  operate  at  carrier  frequencies 
for  obtaininjr  broadband  delays  up  between  15  and  60  me.’  ’  These 
to  several  hundreds  of  micro-  lines  often  exhibit  spurious  re¬ 
seconds.  sponses  due  to  reverberations.  For 

This  paper  describes  an  experi-  this  application  spurious  responses 
mental  delay  equipment  whose  should  be  no  more  than  one  percent 
over-all  video  characteristic  is  es-  of  the  main  signal.  To  meet  this 
sentially  flat  in  amplitude  up  to  5  requirement,  H.  J.  MeSkimin  of 
meKacycles  and  is  down  3  db  at  7  these  Laboratories  designed  a  fused 
megacycles.  The  delay  is  63.5  mi-  silica  bar  utilizing  shear  wave 
croseconds.  This  permits  compari-  transmission.  The  electromechani- 
son  of  signal  amplitudes  along  one  cal  transducers  are  quartz  crystals 
television  scanning  line  with  those  approximately  0.004  inch  thick  with 
along  the  preceding  line.  For  this  a  fundamental  resonance  at  18  me. 
purpose  impairments  due  to  non-  If  the  carrier  were  located  at  this 
linearity,  noi.se  and  band  limiting  frequency  the  filtering  between 
must  be  minimized  for  correct  eval-  upper  video  and  lower  sideband  fre- 
uation  of  the  test  data.  Nonlinear  quencies  might  prove  difficult,  hence 
distortion  in  this  equipment  is  the  line  was  designed  to  operate  at 
about  one  percent  when  the  peak-to-  the  third  harmonic  of  the  quartz 
peak  signal  to  rms  noise  ratio  is  crystal  transducer,  54  me. 

58  db.  Considered  as  a  purely  electrical 

Delay  lines  recently  developed  circuit  element,  the  delay  line  is 
for  wideband  transmission  usually  analogous  to  a  pentode  having  high 


input  and  output  resistances  and 
parallel  input  and  output  capaci¬ 
tances  of  around  30  n^f.  To  attain 
the  desired  bandwidth  at  54  me,  it 
is  therefore  necessary  to  provide 
resistive  loading.  For  high  gain- 
bandwidth  product  and  high  signal- 
to-noise  ratio,  double-tuned  circuits 
are  used  with  loading  concentrated 
at  the  delay-line  terminals. 

Load  resistors  of  180  ohms  re¬ 
sulted  in  a  bandwidth  of  7.5  me  at 
the  3-db  points.  Unfortunately,  the 
use  of  lower  values  of  resistance 
does  not  increase  the  bandwidth  in 
proportion.  For  example,  halving 
the  resistor  values  would  increase 
the  loss  6  db  but  might  increase  the 
bandwidth  by  only  10  percent.  This 
is  due  to  small  electromechanical 
coupling  in  the  transducers.  The 
electrical  Q  looking  into  the  crystal 
terminals,  with  mechanical  load¬ 
ing  only,  is  approximately  100 
which  corresponds  to  an  internal 
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Video  Information 


Cuniparison  of  signal  amplitude's  alun»  adjacent  television  scanning  lines  can  be  made  by 
storing  the  video  information  of  one  line  for  63.5  microseconds.  Storage  is  done  in  an 
ultrasonic  delav  line  employing  a  fused  silica  bar  with  quartz  transducers 


By  A.  L.  HOPPER 

Belt  Telephone  Laboratorien,  Inc. 
Murray  Hill,  Setr  Jerney 


resistance  greater  than  10,000 
(thms. 

The  loss  associated  with  the  de¬ 
lay  line  may  be  specified  in  terms 
of  the  voltajre  ratio  between  input 
and  output  with  the  proper  termi¬ 
nating  resistor.  If  this  resistor  is 
180  ohms  the  voltage  ratio  for  this 
particular  line  is  about  500  to  1. 
'In  computing  gains  at  54  me,  the 
line  may  be  likened  to  a  pentode 
having  very  low  transconductance 
as  follows: 

1 

Ai’..  .500 

A/.., 

gm  =  - - =  111  micronihos 

Aff., 

The  power  gain  available  from 
such  a  pentode  with  180-ohm  re¬ 
sistors  at  both  input  and  output 
may  be  determined  as  follows:’ 

Qm*  Rl  Rt 

G  = - —  -  -  60  db 

4 

If  the  advantage  of  mismatching 
(removing  the  input  resistor)  is  6 
db,  the  loss  is  reduced  to  54  db. 
This  is  the  same  as  20  times  the 
log  of  the  voltage  ratio  between 
input  and  output  shown  above. 

In  practice  it  was  found  con¬ 
venient  to  adjust  the  band  charac¬ 
teristic  of  the  transformers  at 
either  end  of  the  line  by  tempo¬ 
rarily  bypassing  the  line  with  a 
1,800-ohm  resistance.  This  main¬ 
tains  sufficient  attenuation  to  avoid 
serious  interaction  between  the  in¬ 
put  and  output  circuits  yet  allows 
the  delay  line  transmission  to  be 
effectively  overridden. 

The  velocity  of  transver.se  waves 
in  fu.sed  silica  varies  with  temper¬ 
ature  by  -1-70  parts  per  million  per 
degree  centigrade.  This  causes  the 
delay  to  decrease  by  0.045  micro- 
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second  when  the  temperature  in¬ 
creases  10  degrees  C.  By  locating 
the  line  inside  the  chassis  away 
from  the  heat  of  the  tubes,  ade¬ 
quate  stability  was  attained  under 
laboratory  room  conditions. 

For  simplicity,  a-m  rather  than 
f-m  was  chosen.  The  baseband 
signal  is  used  to  modulate  a  54-mc 
oscillator  and  the  carrier  and  both 
sidebands  are  transmitted  through 
the  delay  line.  Broadband  ampli¬ 
fiers  are  needed  to  make  up  for  the 
54-db  loss  in  the  line  and  to 
equalize  for  its  lack  of  bandwidth. 
A  detector  then  recovers  the  orig¬ 
inal  baseband  signal.  As  shown  in 
Fig.  1,  the  equipment  is  divided 
into  three  units  which  are  normally 
connected  by  75-ohm  cables.  West¬ 
ern  Electric  high  figure  of  merit 
tubes  (types  404A,  417A  and  418A) 
are  used  for  carrier  amplification. 

As  shown  by  the  level  diagram  in 
Fig.  2,  the  carrier  and  sidebands 
are  amplified  to  a  power  level  of 
approximately  0.1  watt  and  then 
applied  to  the  delay  line.  After 
passing  through  the  delay  line  a 
low-noise  preamplifier  and  main 
amplifier  restore  the  signal  to  a 
high  level  for  linear  detection.' 

Modulator  and  Detector 

The  modulator-detector  combina¬ 
tion  was  chosen  for  simplicity  and 
lack  of  criticalness.  Because  of 
the  many  wavelengths  delay  in  the 
line,  carrier  reinsertion  seems  im¬ 
practical,  hence  the  choice  of  an 
envelope  detector.  The  modulator 
is  a  6AS6  pentode  with  the  carrier 
oscillator  connected  to  the  control 
grid  and  the  video  signal  to  the  sup¬ 
pressor.  The  published  character- 
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The  ampliiier-dateclor  U  th*  final  unit  of  the  equipment 


istics  show  that  the  suppressor  to 
plate  transconductance  is  essenti¬ 
ally  constant  while  the  control  grid 
to  plate  transconductance  is  essen¬ 
tially  linear  between  800  and  1,400 
micromhos,  hence  the  percentage 
modulation  is  27  percent.  However, 
static  tests  on  seven  tubes  showed 
that  the  best  would  permit  around 
50-percent  “linear”  modulation. 
For  this  particular  tube  the  best 
operating  conditions  were  found  by 
experiment  as  shown  by  the  middle 
plot  in  Fig.  3.  Two  other  tubes 


CASCODE  preamplifier 


'•2?  ^IFg  QlljA^O^  T  «.6jjmF^ 


lirhM 


I  ^ 


Output  of  the  modulotor  U  iad  by  cootdal.cabi*  to  thia  daiay  unit 


allowed  modulation  percentages  up 
to  about  40  percent.  Static  meas¬ 
urements  were  checked  using  a  1-kc 
oscillator  and  a  wave  analyzer  to 
read  2/,  3/,  and  so  on.  The 
best  operating  point  was  found  by 
adjusting  for  minimum  2/.  Under 
these  conditions  3/  was  dowm  46  db 
with  54-percent  modulation,  which 
agrees  quite  well  with  static 
measurements. 

Amplifier-Detector 

A  diode  detector  is  used  instead 
of  the  infinite-impedance  type  be- 
cau.se  it  tends  to  be  more  free  of 
distortion.  While  the  balanced  de¬ 
tector  is  considerably  more  difficult 
to  use  than  the  single-ended  type, 
especially  with  a  coupling  coefficient 
of  45  percent  at  54  me,  its  u.se  also 
results  in  less  distortion.  To 
further  insure  a  high  degree  of 
linearity,  the  a-c  shunting  and 
depth  of  modulation  are  kept  low 
and  the  spread  between  carrier  and 
video  frequencies  high.  (This  also 
permits  simple  filtering  following 
the  detector.)  In  addition,  a  large 
final  amplifier  tube  is  used  to  drive 
the  detector.  Germanium  diodes 
are  used  because  of  their  small 
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interelectrode  capacitance  and  low 
forward  resistance  at  high  driving 
levels. 

The  detector  feeds  a  small  (6J4) 
cathode  follower  to  minimize  load¬ 
ing  effects.  This  stage  in  turn 
feeds  a  large  (418A)  cathode  fol¬ 
lower  which  is  capable  of  delivering 
2  volts  peak-to-peak  to  a  75-ohm 
line.  The  amplifier-detector  linear¬ 
ity  is  shown  in  Fig.  4. 

A  detector  load  resistance  of 
1,200  ohms  is  high  enough  to  give 
good  efficiency  and  low  enough  to 
avoid  appreciable  distortion  due 
to  a-c  shunting.  The  detector  effic¬ 
iency  is  about  33  percent;  there¬ 
fore,  to  provide  6  volts  of  rectified 
output,  which  is  on  the  linear  por¬ 
tion  of  Fig.  4,  the  power  delivered 
to  a  single  load  resistor  by  the  418A 
tube  is  as  follows: 

Efficiency  =  =  0  33 

■  •  BIpnk  =  18v  Ermt  =  12. 7v  P  =  135  mw 

Soaker  Circuit 

In  general,  the  54-mc  amplifier 
stages  are  coupled  by  matched 
double-tuned  circuits  for  good  gain 
and  absence  of  criticalness.*  Since 
the  delay  line  has  a  single-peaked 
band  pass  characteristic  as  shown 
in  Fig.  5A,  a  “soaker”  circuit  inter¬ 
stage  is  used  to  broaden  and  flatten 
this  band.  It  consists  of  a  low-Q 
shunt-resonant  circuit  in  parallel 
with  a  higher-Q  series-resonant 
circuit  (see  Fig.  5B).  The  latter 
circuit  soak.s  out  energy  near  the 
center  of  the  pass  band,  hence  the 
name  “soaker”  or  “sucker”  circuit. 

The  Q  of  the  shunt-resonant  cir¬ 
cuit  is  made  as  low  as  possible  con¬ 
sistent  with  the  required  gain.  The 
soaker  Q  is  then  made  equal  to  the 
effective  Q  of  the  delay  line. 


Both  circuits  are  separately  tuned 
to  midband.  After  connecting  them 
together,  adjustment  of  the  soaker 
circuit  Q  permits  flattening  the 
band  as  shown  in  Fig.  5C.  Detun¬ 
ing  the  soaker  circuit  in  either  di¬ 
rection  cau.ses  a  corresponding  tilt¬ 
ing  of  the  band  characteristic. 

A  triple-tuned  circuit  is  used  in 
the  interstage  following  the  soaker 
circuit.  The  basis  of  this  design 
is  two  double-tuned  transformers  in 
tandem  to  permit  attaining  a  large 


step  down  ratio  (nearly  5  to  1). 
The  first  transformer  is  reduced  to 
an  equivalent  L  and  the  second  to 
an  equivalent  «.  By  combining 
elements,  a  two-mesh  configuration 
having  five  adjustable  elements  is 
obtained.  In  practice,  this  facili¬ 
tates  the  compensation  of  amplitude 
irregularities  which  invariably  ac¬ 
cumulate  when  a  number  of  stages 
are  cascaded. 

A  cascode  preamplifier  with  W.E. 
417A  triodes  is  used  to  attain  the 
best  possible  noise  figure  at  54  me.* 
Including  the  main  amplifier,  a  3-db 
overall  bandwidth  of  24  me  is  ob¬ 
tained  with  an  overall  noise  figure 
of  2.1  db  minimum  and  2.3  db  aver¬ 
age. 

For  417A  triodes  operating  with 
a  noise  bandwidth  of  25  me  in  the 
vicinity  of  60  me,  it  appears  that 
the  cascode  arrangement  is  about 
one  db  better  than  the  grounded- 
grid  circuit. 

The  measured  overall  video  trans¬ 
mission  characteristic  is  shown  in 
Fig.  6.  By  careful  design  the  over¬ 
all  bandwidth  is  greater  than  that 
of  the  delay  line  alone.  On  a  video 
basis  the  delay  line  is  less  than  4 
me  wide  at  the  3-db  points,  yet  the 
overall  is  7  me  wide. 

The  signal-to-noise  ratio  may  be 
estimated  as  follows: 


Power  at  delay  line  Input  +20  dbm 

Gain  in  delay  line  (loss)  —54  db 


Input  signal 


—34  dbm 


Noise  power  In  14*mc  band  — 102+dbm 
Noise  figure  2+ 


Input  noise 


—100  dbm 


8/y  versus  percent  modulation  8/S 
lftO-x>**rcent  modulation  100—34  =  66  db 

50'percent  modulation  66—  6  =  60  db 
25-percent  modulation  60—  6  =  54  db 


Excellent  power  supplies  are 
needed  to  minimize  low-frequency 
noise  and  some  selection  of  modu¬ 
lator  and  amplifier  tubes  may  be  re¬ 
quired  to  minimize  noise  and  micro¬ 
phonics. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  J.  L.  Wenger 
who  constructed  and  tested  this 
apparatus. 
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FIG.  3 — Characteristics  oi  ths  6AS6 
tubs  as  modulator 


FIG.  4 — AmpUiier^lstector  linearity 


FIG.  5 — Band-pass  transmission  char¬ 
acteristics 


FIG.  6 — Overall  video  trorumlssion 
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FIG.  2 — Second  Hep  in  breakdown  ii  ChrUtmai-tiee  growth  oi 
sodium  dendrite  from  cathode,  forming  metallic  bridge 


I — First  oi  four  steps  in  breakdown  of  rock  salt  crystal 
dielectric  is  electron  emission  from  cathode  in  clouds 


1,00(1  volts  per  cm  it  will  fail  dra¬ 
matically.  P'or  a  few  minutes  the 
only  indication  of  trouble  may  be  a 
slowly  climbinp  ammeter  needle, 
indicatinjr  that  the  resi.stivity  is 
falling  to  about  10’  ohm-cm. 
Then  suddenly,  like  an  eruptiner 
volcano,  the  cathode  bejrins  to  eject 
cherry-red  clouds  which  drift 
rapidly  throuRh  the  clear  crystal 
toward  the  counter-electrode  (Fisr. 
1)  ;  the  current  simultaneously  rises 
steeply.  The  clouds  are  formed  by 
electrons  issuinj?  from  the  cathode 
and  miKratinjr  to  the  anode.  Re¬ 
versal  of  the  voltaRe  may  .still  pull 
them  back  and  save  the  dielectric. 

Behind  this  smoke  screen  of  elec¬ 
tron  clouds,  however,  other  events 
occur  which  damafre  the  crystal 
beyond  repair.  From  the  cathode  a 
structure  like  a  Christmas  tree  be- 
frins  to  fjrow — a  dendrite  of  sodium 
deposited  by  di.scharKinjr  cations, 
which  rapidly  throws  a  metallic 
bridire  across  the  electrode  Kap  as 
in  FiK.  2.  To  replace  these  ions, 
the  copper  anode  releases  invisib’e 
copper  ions  into  the  rock  salt.  As 
the  electron  clouds  of  Fig-  1  ap¬ 
proach  this  anodic  retrion,  they 
be^in  to  act  like  a  developer;  each 
copper  ion  traps  an  electron  to 
neutralize  its  charge,  and  a  brilliant 
red  copper  colloid  appears,  circling 
the  anode  like  a  halo  as  in  Fig.  3. 
Then  an  electric  spark  bursts  forth 
from  the  anode  in  zig-zag  patterns 
similar  to  lightning  and,  striking 
the  dendrite,  completes  the  destruc¬ 
tion  in  the  grand  finale  of  B'ig.  4. 

A  casual  observer,  not  aware  of 


The  relatively  inefficient  use 
of  materials  in  electrical  engi¬ 
neering  today  stems  from  the  still 
prevailing  idea  that  dielectrics  have 
unalterable  properties  and  are  be¬ 
stowed  on  us  either  by  nature  ( as 
oil,  mica  and  shellac)  or  by  industry- 
as  the  more  or  less  accidental  by¬ 
products  of  a  manufacture  directed  . 
toward  other  goals  (plastics,  paper 
and  ceramics). 

These  premises  have  to  be  re¬ 
vised.  The  properties  of  materials 
can  be  changed  within  wide  limits, 
and  our  goal  should  be  to  tailor 
them  to  order  by  combining  the 
proi)er  atoms  and  molecules  in  the 
fitting  patterns. 

On  this  postulate  the  Laboratory 
for  Insulation  Research]  was 
founded  at  MIT  twelve  years  ago. 
It  carries  on  an  extensive  funda¬ 
mental  research  program,  now 
sponsored  jointly  by  the  Xavy  De¬ 
partment,  the  Army  Signal  Corps, 
and  the  Air  Force  under  OXR  Con¬ 
tract.  It  is  aimed  at  acquiring  the 
basic  knowledge  for  a  synthesis  of 
materials  with  pre.scribed  electric 
and  magnetic  properties. 

For  this  type  of  approach,  the 
old  definition  of  a  dielectric  as  a 
nonconductor  of  electricity  has  lost 
its  .meaning.  Any  material  may 
show  conduction  to  a  varying  de¬ 
gree,  depending  on  the  conditions 
and  the  pretreatment  chosen. 

A  slab  of  rock  salt,  for  example, 
may  at  room  temperature  be  an  ex¬ 
cellent  insulator  with  approximately 
10”  ohm-cm  resistivity.  If  used, 
however,  at  450C  in  a  field  of  about 


Director, 

Laboratory  for  hifiulatioH  Ken*'arrh 
Massnchusettfi  inatitute  of  Techuoloyy 
Cambriilffc,  yfana. 


FIG.  S-Crost-section  oi  rock  salt 
cryital.  showing  breakdown  hole  in 
center  due  to  spark  discharge 


these  turbulent  events,  will  notice  a 
hole  in  the  crystal  (Fig.  5)  and 
comment  in  casual  complaint  that 
the  insulation  broke  down.  Yet 
this  outcome,  like  the  climax  in 
any  good  murder  story,  might  have 
been  prevented  if  the  influences  at 
work  had  been  properly  appraised 
and  controlled. 

VVe  should  learn  how  to  contain 
the  electrons  in  the  cathode  and  how 
to  release  them  at  will ;  we  should 
understand  the  laws  of  migration 
of  electrons  and  ions  and  know  how 
to  interfere  with  their  motions 
when  necessary.  This,  then,  is  one 
of  our  long-range  problems. 

There  are  other  problems  of 
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FIG.  3 — Third  itep,  occurring  ai  oloctron  clouds  approach  FIG.  4 — Final  step  is  destruction  ot  dendrite  and  hence  crystal 

anodic  region,  is  halo  ol  brilliant  red  copper  colloid  itsell  by  electric  spark  sig-iagging  out  of  anode 


MADE  TO  ORDER 


Properties  of  niuny  old  and  new  dielei'trie  materials  ran  he  altered  at  will  hy  eomhininj; 
the  proper  atoms  and  moleeiiles  in  partieiilar  patterns.  Resean  h  into  the  nature  of 
diele<-trie  hreakdown.  deserihed  here,  has  provided  <‘liies  to  <lesirahle  new  dieleetries 
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FIG.  6 — Dipole  chaini  in 
dielectric  produce  polari¬ 
zation  in  electric  lield 


FIG.  7 — Effect  of  temperature  on  dielectric  con¬ 
stant  of  barium  titanate  ceramic,  and  hyster¬ 
esis  loops  for  three  temperature  ealues 


FIG.  8—  Piezoelectric  resonances  of  barium  titanate 
ceramic.  This  characteristic  permits  use  of  titanates 
in  microphones,  pickups  and  ultrasonic  generators 


equal  importance.  Materials  serve 
for  a  concentration  and  storage  of 
electric  and  magnetic  energy.  It  is 
a  well-known  fact  that  a  capacitor 
can  store  more  charge  per  unit  volt¬ 
age  if  the  interspace  between  its 
internal  electrodes  is  filled  by  a 
dielectric  instead  of  vacuum.  How 
much  more  it  can  store  is  expressed 
by  the  dielectric  constant  (permit¬ 
tivity)  of  the  filling  medium.  Nor¬ 
mally  one  has  to  be  satisfied  with 
constants  ranging  from  2  to  5,  but 
recently  materials  have  become 
available  which  may  increase  the 
storage  capacity  a  thousand  to  ten- 
thousand-fold  for  special  applica¬ 
tions.  These  materials  are  called 


ferroelectrics,  and  our  Laboratory 
has  spent  much  research  effort  in 
developing  one  of  the  important 
prototypes,  barium  titanate. 

Dipole  Formation 

A  dielectric  material  increases 
the  storage  capacitance  of  a  capaci¬ 
tor  because  it  polarizes  in  the  ap¬ 
plied  electric  field.  Schematically 
speaking,  chains  of  electric  dipoles 
form  in  the  medium  and  the 
charged  ends  of  these  electric 
dumbbell  chains  bind  counter¬ 
charges  at  the  electrodes  as  in  Fig. 
6.  These  dipoles  may  form  under 
the  influence  of  the  applied  voltage 
because  the  positive  charges  of  the 


atom."  and  molecules  move  slightly 
toward  the  cathotie  and  their  nega¬ 
tive  counterparts  toward  the  anode. 

On  the  other  hand,  the  dielectric 
may  already  contain  preformed 
dipoles  which  tend  to  turn  under 
the  influence  of  an  electric  field  like 
magnetic  needles  in  the  earth’s 
magnetic  field.  The  effect  will 
normally  be  small  and  the  dielectric 
constant  low  becau.se  the  applied 
field  is  very  small  in  comparison  to 
the  strong  fields  binding  the  atoms 
and  molecules  and  tending  to  de¬ 
stroy  the  orientation  of  the  perma¬ 
nent  dipoles  by  thermal  agitation. 

In  special  materials,  however,  be¬ 
low  a  critical  or  Curie  temperature 
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+  2.000  VOLTS  PER  CM 


NO  FIELD  applied 


2.000  VOLTS  PER  CM 


FIELD  REMOVED 


FIG.  9 — Eiiect  of  high-Toltoge  electric  field  on  domain  structure  of  barium  titanate 


FIG.  10 — Magnetic  field  surrounding  a 
permanent  magnet  (A)  and  its  remoTal 
(B)  by  domain  structure  inToWmg  mut¬ 
ual  compensation  of  mognetic  dipoles 


FIG.  II — Square-net  domain  pattern  of 
single  barium  titanate  crystal.  ▼tsible~>‘ 
because  crystal  is  transparent 


Tient  carried  forward  after  our  directly  through  the  bar  and  tendJ 
indings  by  a  number  of  industrial  to  turn  the  dipoles  in  the  opposite 
aboratories.  direction. 

Studies  on  single  crystals  are  re-  In  magnetically  hard  materials 
juired  instead  of  the  measurements  the  dipole  groups  are  firmly 
m  the  multicrystalline  ceramics  if  clamped  in  place  and  resist  this 
jne  wants  really  to  understand  the  suicidal  tendency,  but  in  magneti- 
mechanism  of  ferroelectricity.  We  cally  soft  ferromagnetics  the  array 
therefore  learned  to  grow  single  breaks  up  into  microblocks  or  do- 
:rystals  and  discovered  that  such  mains  which  eliminate  the  external 
crystals  below  the  critical  temper-  field  by  mutual  compensation  (Fig. 
ature  contain  a  variety  of  shaded  10).  Since  the  metals  are  opaque, 
areas  (Fig.  9).  In  an  electric  field  their  domain  structure  can  only  be 
these  areas  were  seen  to  expand  or  derived  indirectly.  Our  ferroelec- 
contract,  sections  of  new  shading  trie  crystals  are  transparent,  and 
suddenly  emerged,  and  disconnect-  the  domain  pattern  therefore  lies 
ing  of  the  voltage  left  a  remanent  visible  before  our  eyes.  Such  pat- 
state  which  required  a  countervolt-  terns  may  have  a  beautiful  geomet- 
age  for  its  removal.  Viewed  in  al-  rical  regularity,  as  Fig.  11  demon¬ 
temating  fields  under  stroboscopic  strates. 

illumination,  the  whole  crystal  ap-  Detailed  investigations  have  clar- 
peared  in  violent  agitation,  and  in  ified  the  ferroelectric  mechanism 
polarized  light  the  flickering  of  the  operating  in  barium  titanate,  and 
transmitted  birefringence  colors  the  material  is  beginning  to  play  an 
gave  the  impression  of  Broadway  at  important  role  in  electrical  engi- 
night.  neering  devices.  Other  studies  may 

_  ..  jL  ,  lead  to  ferromagnetic  insulators  or 

Magnetic  Analogy  organic  metals,  to  photocells  of 

The  implications  of  this  spectac-  higher  sensitivity  or  rectifiers  of 
ular  phenomenon  become  clear  improved  characteristics,  and  to 
when  one  turns  to  a  ferromagnetic  new  cables  for  high-voltage  trans- 
ana'.og  and  considers  the  difference  mission  or  microwave  u.ses.  We  do 
between  a  permanent  magnet  and  a  not  know  yet  what  will  be  realized, 
piece  of  soft  iron.  In  a  steel  magnet  nor  consider  it  a  matter  of  primary 
a  strong  magnetic  field  originates  concern  at  present.  Fundamental 
from  the  free  north  poles  of  the  research  thrives  best  in  a  detached 
dipole  chains  and  terminates  in  the  and  unhurried  atmosphere,  with 
free  south  poles  of  the  opposite  full  freedom  to  follow  targets  of 
end.  A  part  of  this  field  closes  opportunity. 


the  dipoles  sometimes  align  their 
moments  spontaneously  in  parallel 
orientation  by  mutual  interaction. 
If  this  happens  to  magnetic  dipoles, 
ferromagnetism  results,  as  in  iron, 
nickel,  or  cobalt;  in  the  case  of  elec¬ 
tric  dipoles,  ferroelectricity  is  ob¬ 
tained — for  example,  in  rochelle  salt 
or  barium  titanate. 

Figure  7  illustrates  the  situation 
for  a  piece  of  barium  titanate  ce¬ 
ramic.  As  the  sample  is  cooled 
through  the  critical  temperature 
region  near  120C,  the  dielectric 
constant  shoots  up  and  traverses  a 
peak  reaching  a  value  of  about 
7,000.  Simultaneously  it  is  not  a 
constant  any  more  but  becomes  a 
function  of  the  applied  field 
strength:  that  is,  the  polarization 
describes  hysteresis  loops  like  the 
magnetization  in  ferromagnetic 
metals.  This  makes  the  material 
not  only  useful  for  storage  of 
energy  but  also  as  a  nonlinear  de¬ 
vice  in  amplifiers  and  modulators 
and  as  tuning  elements  in  electric 
circuits. 

We  found,  furthermore,  that 
these  ceramics,  once  polarized,  are 
piezoelectric  resonators;  they  re¬ 
spond  to  electric  fields  by  mechani¬ 
cal  deformations  (Fig.  8)  and 
generate  electric  voltages  under 
mechanical  distortion.  Thus  ultra¬ 
sonic  generators,  pickups,  micro¬ 
phones,  accelerometers,  delay  lines 
and  many  other  devices  can  be 
based  on  these  materials,  a  develop- 
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Improved  Pulse  Stretcher 


Duration  of  pulseis  is;  increased  as  much  as  25  times,  with  output  amplitude  remaining 
proportional  to  input.  Flat-topped  output  is  provided  by  a  delay  line  charged  by  crystal 
rectifiers  driven  by  a  cathode  follower.  Sample  design  equations  are  given 
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INCREASED  DURATION  of  putses  in  a 
•series  without  change  in  their 
relative  amplitudes  is  often  desir¬ 
able  in  design  of  puLse  circuits. 
Pulse  stretching,  as  distinguished 
from  multivibrator  action,  retains 
information  in  the  relative  ampli¬ 
tudes  of  succe.ssive  pulses. 

One  common  method  of  .stretch¬ 
ing  pulses  is  shown  in  Fig.  lA. 
For  a  positive-pulse  input  at  termi¬ 
nal  1,  the  rectifier  conducts  only  for 
the  pulse  duration.  The  capacitor 
charges  to  nearly  peak  pul.se  voltage 
during  the  pulse  duration  and 
slowly  discharges  through  the  high 
resistance  during  the  interval 
between  pulses. 


In  this  type  of  .stretching,  the 
output  pul.se  can  never  have  a  flat 
top  becau.se  the  stretched  portion  of 
the  pulse  is  fundamentally  the  ex¬ 
ponential  discharge  of  the  R-C  cir¬ 
cuit. 

The  exponential  nature  of  the 
discharge  results  in  a  residual  sig¬ 
nal  lasting  much  longer  than  the 
duration  of  the  useful  output.  The 
trailing  end  of  one  pulse  may  over¬ 
lap  the  beginning  of  the  next  pulse 
and  reduce  its  effective  amplitude. 
In  an  extreme  case  this  phenome¬ 
non  is  the  basis  for  power-supply 
filter  operation. 

A  new  type  of  stretcher  is  shown 
in  Fig.  IB.  Output  pulses  from  this 


circuit  are  flat-topped  with  ampli¬ 
tudes  proportional  to  input-pulse 
amplitudes.  However,  output-pulse 
duration  may  be  as  much  as  25 
times  the  original  pulse  length. 

PuUe-Stretcher  Circuit 

The  circuit  consists  of  a  multi¬ 
section  repetitive  network  of  series 
inductors  and  shunt  capacitors 
forming  a  delay  line.  Sections  of 
this  line  are  parallel  charged  by 
crystal  rectifiers  which  permit  an 
incoming  pulse  to  be  applied  to  all 
shunt  capacitors  simultaneously 
and  charge  them  to  nearly  the  am¬ 
plitude  of  the  incoming  pulse.  With 
no  pulse  input,  the  rectifiers  become 


ELECTRONICS  — Jhm,  1951 


L«56  MiLLimENRTS,C-625>(><F 
IN 43  CRTSTALS 


Circuit  lor  increaiinq  pulM  duration  Irom  1  to  15  /itoc  with 
no  chanqe  in  pulse  amplitude 


Complete  setup  of  physical  components  of  pulse  stretcher 
in  an  actual  circuit  appUcotion 


hi^h  resistances  and  the  line  is  left 
with  all  capacitors  charged  equally. 

When  the  line  discharges  through 
a  short  circuit  at  its  end,  a  nega¬ 
tive  step  of  voltage  (from  line  po¬ 
tential  to  zero)  progresses  down 
the  line  discharging  each  capacitor 
in  turn.  The  output  pulse,  which 
has  been  at  maximum  since  the  line 
was  charged,  is  terminated  when 
the  di.scharging  action  reaches  the 
open  end  of  the  line. 

Input  and  output  waveforms  are 
shown  superimposed  in  Fig.  IC. 
The  output  pulse  rises  as  rapidly  as 
the  capacitors  are  charged  and 
nearly  as  fast  as  the  input-pulse 
rise  time.  W'hen  the  discharge  step 
reaches  the  open  end  of  the  line,  it 
tends  to  appear  at  double  ampli¬ 
tude,  shown  dotted  in  Fig.  1C. 
However,  the  rectifiers  prevent  a 
negative  excursion  and  the  pulse 
ends  abruptly  at  the  ba.se  line. 

The  end  of  the  pulse  is  more 
rounded  than  the  beginning  be¬ 
cause  of  distortion  of  the  step  wave 
as  it  travels  down  the  line.  This 
distortion  is  usually  permissible 


but  with  less  distortion  a  line  would 
have  a  wider  passband  and  intro¬ 
duce  less  delay  per  section.  To  ob¬ 
tain  the  .same  delay  more  sections 
would  be  required.  The  trailing 
edge  of  the  pulse  may  be  as  round 
as  possible  to  save  size,  weight  and 
cost  of  components. 

Choice  of  Impedance  Levels 

Flatness  of  the  pulse  top  is  af¬ 
fected  by  any  leakage  that  may  dis¬ 
charge  the  capacitors  before  the 
discharge  wave  reaches  them.  Back 
resistance  of  the  crystals  is  one 
source  of  leakage  and  line  imped¬ 
ance  should  be  limited  to  about  one- 
tenth  the  back  resistance  or  about 
10,000  ohms  for  1N43  crystals. 

Another  source  of  leakage  is  the 
output  circuit  fed  by  the  line.  The 
stretcher  is  usually  connected  di¬ 
rectly  to  a  vacuum-tube  grid  with¬ 
out  a  blocking  capacitor  but  if  such 
a  capacitor  is  used,  the  grid  re¬ 
sistor  must  be  as  large  as  possible. 
Low  line  impedance  will  reduce 
relative  leakage  through  the  grid 
rtisistor  but  will  increase  the  cur¬ 


rent  necessary  to  charge  the  line. 

The  stretcher  is  usually  driven 
by  a  cathode  follower  whose  cath¬ 
ode  impedance,  in  series  with  the 
forward  resistance  of  the  rectifiers, 
varies  from  50  to  200  ohms.  The 
time  constant  formed  by  the  cath¬ 
ode  impedance  and  the  parallel  com¬ 
bination  of  line  capacitors  should 
be  short  enough  so  that  the  capaci¬ 
tors  charge  within  the  duration  of 
the  incoming  pulse.  The  driving 
tube  must  be  capable  of  delivering 
the  peak  current  that  will  flow  dur¬ 
ing  the  charging  period. 

The.se  considerations  are  not  eas¬ 
ily  subject  to  analytical  prediction 
because  cathode  impedance  and 
rectifier  forward  resistance  change 
with  current  during  the  charging 
period.  A  good  design  provides  for 
the  necessary  grid  drive  at  the  in¬ 
stant  the  pulse  is  applied  to  the 
grid,  as  the  capacitors  are  then  un¬ 
charged.  Cathode  impedance  may 
then  be  assumed  to  be  .some  average 
value  and  the  charging  time  con¬ 
stant  calculated  for  this  value. 

With  stretched-pulse  durations 
of  one  to  twenty  /isec,  it  is  practical 
to  u.se  a  6J6  cathode  follower  with 
both  halves  in  parallel  and  a  line 
impedance  between  5,000  and  20,- 
000  ohms.  To  properly  swing  the 
crystals  between  low  forward  re¬ 
sistance  and  high  back  resistance 
it  is  necessary  to  operate  with  pul.se 
amplitudes  of  at  least  two  volts. 
V'alues  lower  than  this  give 
stretched  pulses  who.se  tops  are  not 
Hat  becau.se  of  line  di.scharge  by  the 
crystals. 

Pulses  of  the  order  of  ten  volts 
are  about  the  maximum  that  can  be 
handled  by  a  6.16  cathode  follower 
with  these  circuit  values.  Higher- 
amplitude  pul.ses  may  have  rise 
times  rapid  enough  to  drive  the 
cathode  follower  into  its  grid-cur¬ 
rent  region.  This  is  permissible 
only  if  a  low-impedance  grid  cir¬ 
cuit  or  satisfactory  d-c  restoration 
is  provided. 

Stretching  may  be  increased  by 
operating  several  stages  in  cascade. 
However,  a  cathode  follower  is  then 
needed  between  stages  to  provide 
power  gain  and  impedance  match¬ 
ing. 

Superposition  of  Pulses 

W’hen  a  .second  pulse,  equal  in 
amplitude  to  the  first  pulse,  is  ap- 


-♦G- 


INPUT 

PULSE 


FIG.  1 — Usual  iorm  oi  R-C  pulse  stretcher  (A),  improTed  type  utUixlnq  a  delay  line 
(B)  and  input  and  output  waveiorms  lor  improved  circuit  (C)  showing  the  sharpening 
oi  the  end  ol  the  output  pulse  by  rectiiier  damping 
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FIG.  2 — Outputs  lot  a  pair  oi  pultas  spaced  by  less  than  the  stretching  internal. 
Pulses  oi  equal  amplitude  (A),  second  pulse  oi  greater  amplitude  than  lirst  (B)  and 
second  pulse  oi  less  amplitude  than  iirst  (C)  are  shown 


plied  to  the  .«tretcher  before  the 
first  pulse  has  completely  passed 
through  the  circuit,  the  output  am¬ 
plitude  will  remain  con.stant  dur¬ 
ing  the  total  stretching  interval. 

If  the  second  pulse  is  either 
larger  or  smaller  in  amplitude  than 
the  first,  the  output  amplitude  will 
be  that  of  the  first  pul.se  until  the 
second  is  applied  when  it  will 
change  to  the  amplitude  of  the  sec¬ 
ond  and  remain  there  for  the  rest 
of  the  total  .stretching  interval. 
These  actions  are  .shown  in  Fig.  2. 

Many  designs  for  a  circuit  which 
generates  pul.ses  of  special  shapes 
are  possible  through  the  use  of  un¬ 
equal  charging  voltages  on  succes¬ 
sive  stages  and  by  charging  the  line 
with  a  series  of  pulses  of  various 
amplitudes. 

If  the  input  pulse  is  of  constant 
amplitude  and  duration,  series  re¬ 
sistors  may  be  u.sed  to  vary  the 
charging  potential  of  various  .sec¬ 
tions  of  the  line.  For  varying  pulse 
amplitude  and  duration,  it  is  neces¬ 
sary  to  obtain  rapid  charging  by 
the  use  of  .separate  cathode  follow¬ 
ers. 

When  the  pulse  is  accompanied 
by  a  background  of  noise,  the  noise 
pulses  are  .stretched  so  that  a  con¬ 
stant  d-c  level  is  established.  In 
most  circuits  this  level  is  discarded 
by  coupling  capacitors  so  that  the 
apparent  signal-to-noi.se  ratio  is 
improved. 

As  the  noi.se  level  approaches  the 
signal  level  the  signal  may  be  de¬ 
graded  by  short  noise  pulses  whose 
amplitudes  are  nearly  the  same  as 
the  signal.  These  pulses  may  re¬ 
duce  crystal  back  resistance  mo¬ 
mentarily,  permitting  the  capaci¬ 
tors  to  discharge.  As  a  result,  the 
signal  is  degraded  into  a  sawtooth 
and  becomes  lost  in  noi.se.  The  sig- 
nal-to-noise  ratio  at  small  values  is 
not  improved  by  the  stretcher  and 
may  even  be  reduced  slightly. 

Design  Equations 

In  the  design  equations  of  a  pulse 
stretcher  the  following  terms  will 
be  used:  T„  stretching  interval;  T„ 
input  pulse  duration ;  R»,  impedance 
of  a  driven  source  (usually  the 
cathode  impedance  of  a  cathode  fol¬ 
lower)  ;  L,  inductance  per  section 
of  network:  C,  capacitance  per  .sec¬ 
tion  of  network;  and  n,  number  of 
sections  of  network. 


The  input  pulse  duration  .should 
be  at  least  four  time  constants  to 
insure  adequate  charging  of  the  ca¬ 
pacitors 

T,  =  4  n  C 

The  stretching  interval  will  be  the 
delay  of  the  network  or  approxi¬ 
mately 

r.  =  n  \'L  o' 

Solving  these  two  equations  for 
line  constants  gives 

r= 

4  n 

L=  - 

16  C 

In  practice,  the  number  of  line 
.sections  is  determined  by  the  re¬ 
quired  output-pulse  .squareness  and 
in  most  cases  about  four  sections 
have  proved  .satisfactory.  The  type 
of  driver  determines  the  value  of 
K,.  For  both  halves  of  a  high-p« 
double  triode  such  as  the  6J6  or 
12AT7  the  cathode  impedance 
should  be  about  100  ohms. 

A  line  impedance  of  about  10,000 
ohms  is  as  high  as  practical  with 
germanium  crystals.  A  practical 


limit  to  the  stretching  ratio  then  is 

T,  n  ^L  C2  'iL/W  _ 

r,  “  4  71  ft*  c  ”  4  ft*  ■  ” 

Z.  ^  10,(100  2- 

4  ft*  —  4  X  100  ” 

Circuit  constants  for  a  pulse 
stretcher  with  a  l-/xsec  input  pulse 
and  15-^sec  output  pulse  with  both 
halves  of  a  6J6  in  parallel  as  driver 
can  be  calculated  as  follows 

•  7’,_  1  X  K^* 

4  n  ft*  “  4  X  4  X  too  ” 

625  X  10-“  farads 

7V  (15  X  lO-*)* 

4  71*  C  “  4  X  4*  X  625  X  10"“  ” 
5  6  X  10“*  henrye 

In  this  case,  rounding  of  the  trail¬ 
ing  edge  that  accompanies  a  four- 
section  line  is  permissible. 

The  final  circuit  uses  a  0.1-/if 
coupling  capacitor  which  tends  to 
become  charged  by  the  rectifiers. 
However,  the  negative  charge  is 
drained  off  by  an  extra  crystal 
diode  connected  so  that  a  positive¬ 
going  pulse  may  exist  but  a  nega¬ 
tive  bias  may  not. 
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COAXIAL-STUB  FILTER 


I  lulesired  !«i*;iiuLs  in  a  coaxial  traiisinistsioii  line  can  he  attenuated  up  to  30  dh  by 
nectin<:  two  stubs  to  the  line,  one  for  rejection  and  the  »»tber  to  corre<‘t  the  line  imped¬ 
ance.  (rrapbs  {live  approximate  stub  lenjitbs  for  any  interferinji  freipiency  in  ranpe 

from  20  to  200  me 


COAXIAL  LINE  stubs  often  can 
t)e  effectively  used  in  trans¬ 
mitter  or  receiver  coaxial  trans¬ 
mission  lines  to  reduce  or  trap 
out  specific  spurious  radiations 
or  interferinp  signals.  Stubs  are 
well  worth  trying,  since  they  are 
relatively  inexpensive  and  can  be 
depended  upon  to  furnish  up  to 
:f0-db  additional  attenuation  to 
an  undesired  signal.  Two  stubs 
are  used,  one  for  rejection  and 
one  for  correction,  as  shown  in 
Fig.  1. 

Receiver  stubs  are  most  easily 
fabricated  from  RG-58,  U  solid 
dielectric  cable.  Where  stubs 
are  to  be  used  to  suppress  trans¬ 
mitter  spurious  radiations,  a 
solid-dielectric  cable  should  be 
used  having  the  same  power¬ 
handling  capacity  as  is  used  be¬ 
tween  the  transmitter  and  its 
antenna.  The  approximate  length 
of  the  rejector  stub  for  the  un¬ 
desired  frequency  can  be  deter¬ 
mined  from  Fig.  2.  A  piece  of 
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Systems  Knffineer 
Link  Radio  i'orporntion 
Sen'  York.  S'.  V. 

cable  several  inches  longer  than 
that  called  for  should  be  con¬ 
nected  into  the  transmission  line 
as  in  Fig.  1,  as  close  as  practical 
to  the  transmitter  or  receiver. 
Use  a  pick  or  other  .sharp- 
pointed  instrument  to  short-cir¬ 
cuit  the  outer  shield  to  the  inner 
conductor  at  various  points, 
starting  from  the  outer  end  of 
the  stub  and  working  inward. 
Note  at  which  point  the  short- 
circuit  produces  the  greatest  at¬ 
tenuation  of  the  undesired  signal 
and  permanently  short-circuit 
the  cable  there.  Cut  off  the  ex¬ 
cess  cable.  This  short-circuit 
may  be  best  accompli.shed  by 
collapsing  the  outer  shield 
around  the  center  conductor  and 
soldering  all  around. 

As  Fig.  3  shows,  the  rejection 


stub  alone  produces  a  certain 
amount  of  attenuation  to  the 
undesired  signal.  This  is  be¬ 
cause  it  has  been  tuned  to  be  a 
shorted  half-wave  section  of  line 
at  the  undesired  frequency.  As 
such,  it  presents  close  to  zero 
impedance  to  this  frequency  at 
its  point  of  connection  to  the 
main  transmission  line.  How¬ 
ever,  at  the  desired  frequency, 
the  rejection  stub  will  not  be  a 
shorted  half-wave  section  of  line 
and  will  therefore  present  either 
capacitive  or  inductive  reactance 
to  the  line  and  thereby  cause 
some  degree  of  attenuation  to 
tbe  desired  frequency.  This 
effect  can  be  overcome  by  adding 
a  second  stub  called  a  correction 
stub,  as  shown  in  Fig.  1. 

For  various  desired  versus  un¬ 
desired  frequency  conditions,  the 
length  of  the  correction  stub  may 
vary  from  almost  zero  to  one- 
half  wavelength.  The  length  of 

(Continued  on  p  134} 
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together  SOLDER  ALL 
CENTER  CONDUCTORS  TOGETHER 


FIG.  1 — Method  ol  connecting  imbt  ii  *arae  lor  both 
tranimitting  and  receiving  lines.  Put  stubs  as  close  as 
possible  to  tronsmittei  or  receiver 


FIG.  2  -Correction  and  rejection  stub  lengths.  Use  left-hand  scale  in 
connection  with  Fig.  4  to  determine  correction  stub  length,  since  this 
is  longer  or  shorter  than  a  quarter-wavelength  at  some  Irequencies 
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Photographs  or*  ono>half 
sizo,  ono  fourth  oroo  of  orig¬ 
inal  torminol  board*. 


TERMINAL  BOARDS 


.  .  .  Something  of  the  scope  of  the  Cinch  operation  in  the  design  \ 
and  production  of  electronic  components  is  indicated  by  these  photo- 
graphs  of  terminal  boards  fabricated  to  meet  exacting  Armed  Forces  V 
requirements.  1 

Twenty  years  ago  Cinch  Engineers  developed  an  idea  .  .  .  that  gave  ^ 
the  Radio  Industry  its  first  terminal  strips  for  practical  production. 

And  so  established  Cinch  strips  and  boards  as  standard  over  the 
years. 

In  Cinch  components  the  user  gets  the  utmost  in  quality,  of  insulation, 

.  tooling,  fabrication,  plating  and  printing,  vacuum  waxing,  lug  types, 

k  materials  and  workmanship.  Cinch  facilities  and  engineering  ex- 
%  perience  and  ability,  assure  the  satisfactory  fulfillment  of  any  assign- 
%  ment  for  a  terminal  board  or  electronic  component.  Consult  Cinch! 


Cinch  Manufacturing  Corporation 


1026  South  Homan  Ave.,  Chicago  24.  .11 

Subsidiary  of  United-Corr 


Cinch  Electronic  Compon¬ 
ents  ore  ovoiloble  at  lead¬ 
ing  jobbers — everywhere. 


ATTENUATION  IN  DB 


Coaxial-Stub  Filter  (continued  irom  page  132)' 


XABOVE  OR  BELOW  INTERFER-  INTERFERING  SIGNAL  AS  FUNCTION  OF  DESIRED  FREQUENCY  f 

ING  FREQUENCY 

FIG.  3 — Attenuation  charactorUtici  FIG.  4 — Curret  ihowinq  line  characteiiitici  with  itubi  in  place,  as  iunction  oi  ratio  of 
oi  stubs  interfering  signal  to  desired  signal 

one-quarter  wave  in  solid  dielec-  ship  the  interfering  frequency  a  quarter-wave  length  of  cable 
trie  cable  is  also  plotted  in  Fig.  bears  to  the  desired  frequency,  and  short  it  at  various  points  in 
2,  to  show  that  the  correction  As  an  example,  if  the  desired  the  vicinity  of  an  eighth  wave  to 
stub  will  be  some  value  between  frequency  f  is  40  me  and  the  in-  find  the  exact  point, 
zero  and  a  definite  upper  limit,  terfering  signal  is  25  me,  the  Had  Fig.  4  indicated  the  need 
In  this  case,  the  desired  fre-  interfering  frequency  would  be  for  a  capacitive  correction  stub 

quency  should  be  used  in  de-  between  0.5/  and  0.75/.  The  (greater  than  a  quarter  wave 

termining  the  length  of  the  cor-  lower  curve  shows  that  in  this  and  less  than  a  half  wave),  it 

rection  stub.  This  stub  is  tuned  range  the  reactance  presented  to  would  be  advisable  to  start  with 

and  is  permanently  short-cir-  the  line  by  the  rejection  stub  is  a  half-wave  length  of  cable  and 

cuited  as  in  the  case  of  the  re-  capacitive,  and  the  upper  curve  probe  through  the  predicted 

jection  stub,  except  that  the  tun-  shows  that  the  correction  stub  point.  Figure  4  is  to  be  used 

ing  is  done  to  produce  the  least  should  present  inductive  react-  chiefly  as  an  aid  in  predicting 

attenuation  of  the  desired  signal,  ance  and  hence  be  shorter  than  a  the  length  of  the  correction  stub 

If  the  correction  stub  were  to  quarter  wave,  or  shorter  than  and  to  help  in  visualizing  the  line 
be  made  exactly  one-quarter  the  value  called  for  on  Fig.  2.  conditions  with  the  stubs  in 
wave  long  at  the  desired  fre-  The  correction  stub  is  thus  uti-  place. 

quency,  it  would  present  infinite  lized  to  balance  out  the  react-  A  word  of  caution  is  advisable 
impedance  (neither  capacitive  or  ance  presented  to  the  line  by  the  in  a  few  specific  cases.  If  the 
inductive)  to  the  desired  signal,  rejection  stub  at  the  desired  interfering  frequency  is  approx- 
While  being  made  shorter  than  frequency.  imately  i,  1  or  J  of  the  desired 

a  quarter  wave  it  presents  pro-  _  «*  i,  n  ♦  'i  frequency,  stubs  cannot  be  used, 

gressively  less  inductive  react-  orrec  ion  u  e  ai  s  these  cases,  the  rejection  stub 

ance.  While  being  made  some-  It  is  not  necessary  or  desirable  will  prove  to  be  a  full  wavelength 
what  longer  than  a  quarter  wave  to  show  how  many  inches  shorter  or  multiple  of  a  full  wavelength 
it  presents  progressively  less  ca-  or  longer  than  a  quarter  wave  at  the  desired  frequency  and 
pacitive  reactance  to  the  line.  the  correction  stub  should  be  in  will  therefore  present  high  at- 
The  amount  of  reactance  in  chart  form,  since  the  precise  tenuation  to  the  desired  fre- 
either  case  depends  upon  how  length  will  be  automatically  ar-  quency  as  well  as  to  the  interfer- 
much  longer  or  shorter  than  a  rived  at  as  the  stub  is  short-  ing  frequency.  On  the  other 
quarter  wave  the  correction  stub  circuited  in  the  tuning  process,  hand,  if  the  interfering  fre- 
is  made.  This  length  is  auto-  However,  the  upper  curves  in  quency  is  exactly  twice  the  de- 
matically  arrived  at  in  the  tun-  Fig.  4  do  give  the  approximate  sired  frequency  a  correction  stub 
ing  procedure  given  above.  length  of  the  correction  stub  in  will  not  be  necessary  since  the 

Figure  4  shows  whether  the  terms  of  wavelength.  In  the  ex-  one-half  wave  rejection  stub  will 
correction  stub  will  be  longer  or  ample  given  above,  these  curves  be  an  exact  quarter  wave  at  the 
shorter  than  the  quarter-wave-  show  that  the  corrector  stub  will  desired  frequency  and  will  pre¬ 
length  shown  in  Fig.  2.  To  use  be  less  than  4  wave  long.  In  this  sent  infinite  impedance  to  the  de- 
Fig.  4,  determine  what  relation-  case,  it  is  advisable  to  start  with  sired  frequency. 
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Mallory  Midgetrol* 

permits  fast  and  economical 
delivery  of  short  orders  ! 


'M«"  MALLORY  MIDGETROL 
WITH  PHENOLIC  SHAFT 


A  new  and  particularly  important  feature  has  been  added  to  the 
Mallory  Midgetrol  . . .  the  carbon  control  with  electrical  character¬ 
istics  specially  suited  to  critical  applications  in  television,  radio 
and  other  electronic  circuits. 

The  incorporation  of  a  universal,  tubular  shaft  permits  easy 
adapting  of  the  standard  unit  to  the  specific  needs  of  a  wide  range 
of  applications.  As  a  result,  short  orders  can  be  filled  practically 
overnight . . .  for  prcnluction  emergencies,  for  service  replacement 
stocks.  The  Mallory  Midgetrol  is  available  in  resistance  values 
from  1,000  ohms  up  to  ten  megohms,  for  loads  up  to  watt . . . 
and  can  now  lie  supplied  with  shafts  to  meet  your  specifications 
to  fill  your  hurry-up  orders  for  less  than  normal  production 
quantities  and  at  low  cost. 

That's  value  beyond  expectation! 

Mallory’s  electronic  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  Ih*  done  for  you  ! 


Insulated  shafts  are  knurled  and 
slotted  for  ease  in  adjustment. 
Current-carrying  parts  provide 
1,500  volt  insulation  .  .  . 
diameter  saves  space... phenolic 
material  eliminates  mechanical 
noise.  Precision-controlled  car¬ 
bon  element  provides  smooth 
tapers,  quiet  operation,  accurate 
resistance  values,  less  drift  in 
television  applications. 

*Tratle  \tark 


Television  Tuners,  Special  Sv^itches,  Controls  and  Resistors 

^  SERVING  INDUSTRY  WITH 

^  M  Electromechanical  Products 

HnitUars  Switches 

m  H  Tl'  Tuners  Vibrators 

l  I  I  I  ■  ll^F  H  Electrochemical  Products 

I  ' H  H  VafMwitors  Hectifiers 

"  Mercury  Dry  Batteries 

j  Metallurgical  Products 

Contacts  Special  Metals 
Materials 
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Electronic  Knitting-Machine  Drive . 

The  Front  Cover . 

Increased  Safety  for  Safes . 

Submarine  Telephone  Coble  with  Submerged  Repeaters 

Filament  Protection  Circuit . 

Emergency  Broadcast  Pickup  Head . 

An  Improved  Telephone  Set . 


SHUNT  FIELD 


FIG.  1 — Schematic  diagram  oi  the 
adjuitable-speed  control  system 


The  Reliable  V'-S  Drive  a.s  fur¬ 
nished  with  the  machine  consi.sts  of 
an  adjustable-speed  motor  with 
shunt  characteristics  (the  speed 
tends  to  remain  constant  for  all 
loads)  and  a  power  unit  with  elec¬ 
tronic  excitation.  The  combination 
provides  a  voltage  control  .system 
whereby  adjustable  speed  is  ob¬ 
tained  from  an  a-c  power  supply. 
Figure  1  is  a  .schematic  diaKram  of 
the  system. 

The  speed  chanjfe  on  the  part  of 
the  adjustable-speed  motor  results 
from  varyinjr  the  voltajre  impres.sed 
acro.ss  the  terminals  of  the  motor. 
The  generator  voltage  which  is  ap¬ 
plied  to  the  motor  terminals  is 
controlled  by  adjusting  the  genera¬ 
tor  field  current.  This  current  is 
supplied  by  an  electronic  exciter 
consisting  of  an  anode  transformer 
and  a  full-wave  rectifier  tube  plus 
the  necessary  control  parts  and 
circuits. 

Figure  2  is  the  front  view  of  the 
electronic  units  combined  with  the 
power  unit  in  the  packaged  control. 

The  EL-3C  tube  is  a  full-wave 
uncontrolled  rectifier  tube  which 
furnishes  unidirectional  current 
for  both  the  generator  and  motor 
fields.  Since  sufficient  speed  varia¬ 
tion  is  obtained  by  varying  the 
armature  voltage,  the  motor  field 
needs  on'y  a  fixed,  definite  direct 
current.  The  motor  field  is  con¬ 
nected  directly  to  the  transformer 
as  shown  in  P'ig.  1. 

The  generator  field  current  must 
be  varied  in  order  to  obtain  vari¬ 
able  voltage  as  explained  previously. 
This  variable  current  is  obtained  by 
inserting  resistance  in  series  with 
the  generator  field.  There  are  four 
variable  resistors  plus  a  fixed  re¬ 
sistance,  any  one  of  which  may  be 


KIcrtronio  Kiiittiii^-Maeliiiie  Drive 


High  productivity  of  modern  ma¬ 
chinery  is  to  a  large  degree  the  re¬ 
sult  of  the  evolution  of  electric 
motor  drives.  Once  purely  a  power 
unit  to  cause  rotation  of  a  drive 
shaft,  today,  the  motor  with  its 
associated  control  is  an  electrical 
transmission  that  assumes  the  func¬ 
tions  and  duties  of  such  mechanical 
transmi.ssions  as  clutches,  belts, 
gear.s  and  brakes. 

Contributing  heavily  in  this  de¬ 
velopment  of  electrical  transmis¬ 


sions  are  recently  introduced  elec¬ 
tronic  devices  which  have  already 
proved  their  value  in  the  textile 
and  knitting  industries.  Full-fash¬ 
ioned  knitting  machines,  such  as 
built  by  Karl  Lieberknecht,  Inc.,  in 
Reading,  Pa.,  are  typical  of  modern 
machines  in  which  the  evolution  of 
motor  drives  to  electrical  transmis¬ 
sions  incorporating  industrial  elec¬ 
tronics  has  contributed  heavily 
in  establishing  new  production 
records. 


FuII-iaihioned  knitting  machine  powered  by  an  electronic  drive.  The  control  unit 
is  partially  vieible  at  the  lower  leit  comer 
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Kester  Plastic  Rosin-Core  and  Kester  "Resin- 
Five"  Core  Solders  ore  recognized  by  the 
trade  os  outstanding  for  the  finest  type  of 


radio,  television  and  electrical  work. 

These  two  Solders,  which  ore  available 
in  the  usual  single-core  type,  con  now  also 
be  had  in  a  3-core  form. 


Making  Kester  Solder  is  an  exact  science 
from  the  row  material  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kester  be¬ 
cause  it  can  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


WRITE  FOR  FREE  COPY  “SOLOER  AND  SOLDERING  TECHNIQUE” 

Be  sure  to  get  your  free  copy  of 
Kester's  Technical  Manual  filled  with 
valuable  information  regarding  the 
most  advanced  and  efficient  indus- 
trial  solders  and  fluxes. 


dependabu 


Kester.. .Standard  fortlielVand  Radio  Reids 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Newark,  N.  J.  ■  Brantford,  Canada 
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put  into  the  circuit  by  means  of 
switches  on  the  machine.  This 
permits  the  use  of  five  preset,  ad¬ 
justable  speeds  by  the  knittinjr 
machine. 

For  best  tube  life  the  filament 
voltage  of  all  tubes  must  be  main¬ 
tained  to  i  5  percent  of  rated 
voltage.  Since  conventional  a-c 
power  systems  vary  more  than  this 
amount,  the  tap  switch  should  be 
set  to  the  voltage  as  indicated  on 
the  wiring  diagrams. 

Since  all  high-circuit  rectifier 
tubes  must  have  their  filaments 
heated  before  the  load  is  applied, 
a  time-delay  relay  is  provided.  This 
consists  of  a  small  synchronous 
motor  operating,  through  a  reduc¬ 
tion  gear,  an  actuator  arm  which 
closes  the  switch  after  a  30-second 
delay.  Until  this  time  has  elapsed, 
after  closing  the  circuit  breaker, 
the  d-c  motor  or  the  control  cannot 
be  operated.  The  relay  switch  is 
held  closed  by  the  motor  during  all 
operations.  When  the  a-c  power  is 
shut  off,  by  tripping  the  circuit 
breaker,  the  spring  returns  the  act¬ 
uator  arm  and  opens  the  switch, 
thus  recycling  the  relay. 

A  pair  of  fuses  in  the  rectifier 
plate  circuits  protect  the  tubes 
against  short  circuits  or  faulty 
operation. 

For  the  knitting  machine  fie-  ~ 
scribed,  there  are  control  stations 
to  provide  start,  .stop  and  creep 
operation. 

The  three  speed-.selecting  switches 
are  of  the  spdt  type  and  are 


connected  to  the  lock  by  means  of  a 
shaft  which  cuts  through  the  wall 
of  the  vault.  When  such  a  mechani¬ 
cal  connection  is  used,  the  lock  is 
usually  directly  on  the  other  side 
of  the  w'all  from  the  dial.  There¬ 
fore,  a  burglar  has  a  good  indica¬ 
tion  of  where  he  can  drill  through 
the  wall  to  get  at  the  lock  mechan¬ 
ism. 

Lastly,  the  person  who  knows  the 
combination  and  can  open  the  lock 
is  stationed  directly  at  the  vault. 
This  means  that  a  hold-up  man  can 
force  him  to  open  the  vault  before 
he  can  register  an  alarm  of  any 
sort. 

Substitution  of  electronic  for 
mechanical  operation  of  the  lock 
eliminates  all  three  hazards.  This 
is  possible  with  existing  compon- 

(continued  on  156) 


mounted  on  the  upper  automatic 
shaft  of  the  knitting  machine.  The 
three  switches  are  the  welt-turner, 
splicing  and  narrowing  switches. 


FIG.  2 — Packaged  control  unit  ioi  the 
electronic  drive 


An  electronic  mechanism  for 
controlling  a  combination  lock  has 
been  designed  from  standard  servo 
components  of  Servomechanisms, 
Inc.  Operating  the  lock  electroni¬ 
cally  from  a  remote  position,  the 
device  can  make  any  vault  almost 
completely  impregnable. 

Present  combination  vault  locks 
have  three  principal  shortcomings 
which  make  them  vulnerable  to 
burglars.  In  the  first  place,  the  dial 
is  manipulated  manually,  so  that  a 
person  with  sensitive  fingers  or 
.sensitive  ears  can  detect  when  the 
tumblers  fall  in  place  and  thus  dis¬ 
cover  the  combination.  With  mod¬ 
em  equipment  it  is  also  possible  to 
rig  up  an  electronic  device  to  de¬ 
tect  the  combination  with  even 
greater  precision. 

In  the  second  place,  the  dial  is 


THE  FRONT  COVER 


The  four-foot  parabolic  re¬ 
flector  and  pedestal  shown  in 
the  cover  photograph  and  the  ac¬ 
companying  picture  are  part  of 
a  Navy  SO-1  radar  equipment 
formerly  in  u.se  on  a  Navy  PT 
boat. 

The  controlled  climate  cham¬ 
ber  in  which  the  equipment  is 


shown  being  tested  has  a  con¬ 
trolled  temperature  range  of 
—  25  C  to  +70  C.  Relative  hu¬ 
midity  can  be  controlled  through¬ 
out  a  range  of  20  to  90  percent. 
Both  temperature  and  humidity 
are  controlled  with  an  absolute 
accuracy  of  ±1.0  percent. 

The  equipment  was  adapted 
for  tv  broadcast  field  work  by 
adding  vertical  tilt  to  the  orig¬ 
inal  mechanism  so  that  the  dish 
can  be  rotated  or  tilted  in  either 
the  horizontal  or  vertical  plane. 
The  dish  may  be  remotely  con¬ 
trolled  through  use  of  electrical 
circuits  and  a  position-indicat¬ 
ing  system  employing  selsyn  mo¬ 
tors. 

It  is  possible  to  search  for  re¬ 
motes  in  the  field  with  the  equip¬ 
ment  by  positioning  the  dish  un¬ 
til  maximum  signal  amplitude  is 
observed.  The  unit  was  built  for 
this  purpose  for  use  at  station 
WABD,  Du  Mont  station  in  New 
York  City. 


Iiioreased  Safety  for  Safes 
Bv  Esthfx  H.  Forbes 

Seie  York,  N.  Y. 
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Tailored  to  fit! 


That’s  the  way  Sprague  likes  to  make  radio  interference  filters  for 
aircraft  electrical  and  electronic  equipment.  Sprague  filter  engineers 
have  a  wealth  of  experience  in  designing  ingenious  mounting  arrange¬ 
ments  and  case  shapes  to  fit  in  cramped  quarters.  Moreover,  the  filters 
they  design  to  meet  these  tough  mechanical  requirements  have  excel¬ 
lent  insertion  loss  charaaeristics  and  are  designed  to  withstand  aircraft 
operating  temperatures,  vibration  and  shock  beyond  the  stiffest  speci¬ 
fication  limits. 


Write  today  for  help  in  solving  your  radio  noise  filter  problems! 


FILTER  DIVISION 


SPRAGUE  ELECTRIC  COIAPAnV 


NORTH  ADAMS.  MASSACHUSETTS 


ELECTRONIC  DEVELOPMENT 
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Mobile  Ionosphere  Station 


In  AN  EFFORT  to  obtain  more  com¬ 
prehensive  data  on  the  iono¬ 
sphere,  the  National  Bureau  of 
Standards  has  incorporated  a  mo¬ 
bile  ionospheric  research  unit  into 
the  existing  chain  of  60  world-wide 
ionosphere  stat  ions— approximately 
15  of  which  are  maintained  by  the 
Bureau.  With  this  new  unit,  iono¬ 
spheric  soundings  will  be  made 
from  points  midway  between  two 
permanent  transmitting-receiving 
stations.  This  information  will  be 
used  in  studies  of  ionospheric 
effects  on  radio  waves  directly 
above  the  mobile  transmitter-re¬ 
ceiver;  and  it  will  also  aid  in  ana¬ 
lyzing  the  behavior  of  radio  waves 
propagated  from  transmitters  to 
distant  receivers. 

The  equipment  includes  two 
ga.soline-powered  motor-generators 
which  will  provide  10  kw  each.  One 
of  the  trailers  has  been  converted 
into  living  quarters  for  the  two- 


man  operating  crew  for  use  in 
regions  where  living  accommoda¬ 
tions  cannot  be  obtained. 

The  caravan’s  first  recording 
stop,  30  miles  east  of  Cincinnati, 
Ohio,  is  a  point  midway  between 
the  station  at  Sterling,  Virginia, 
and  a  leased  station  operated  by 
Washington  University,  St.  Louis, 
Missouri. 

During  the  past  twenty  years  the 
technique  of  vertical-incidence  iono¬ 
sphere  soundings  by  the  u.se  of 
pulse  transmitters  scanning  over  a 
wide  frequency  range  has  been 
adopted  internationally  for  record¬ 
ing  the  virtual  height  and  degree  of 
ionization  for  each  of  the  iono¬ 
sphere  layers.  Although  vertical 
incidence  reflection  principles  are 
basic  to  the  understanding  of  radio 
propagation,  they  are  rarely  en¬ 
countered  in  practical  radio  com¬ 
munication.  The  wave  received  at 
a  distance  from  the  transmitter  im¬ 


Mobile  ionosphere  station  will  permit  simultaneous  study  ol  oblique  and  vertical 
incidence  propaqation 


pinges  on  the  ionosphere  obliquely 
in  its  journey  from  the  transmitter 
to  the  receiver.  However,  theor>’ 
indicates  that  much  information 
about  oblique  incidence  propagation 
can  be  inferred  from  data  obtained 
at  vertical  incidence.  Experiments 
with  the  mobile  unit  are  designed 
to  record  simultaneously  both  verti¬ 
cal  and  oblique  incidence  data,  and 
from  an  analysis  of  the  information 
the  relation  between  oblique  and 
vertical  incidence  reflectors  will  be 
more  exactly  deduced. 

In  the  first  experiment,  the 
Sterling  and  St.  Louis  stations  will 
simultaneou.sly  transmit  pul.ses  of 
radio  energy  directed  to  strike  the 
iono.sphere  obliquely.  Each  station 
will  receive  the  other’s  signals.  Be¬ 
cause  the  pulses  must  pass  all  the 
way  up  to  the  ionosphere  at  the 
midpoint  of  the  path  and  then  be 


Intarior  oi  National  Bureau  oi  Standard! 
mobile  ionoiphere  etatfon 


reflected  down  again,  the  travel 
times  will  be  greater  than  if  the 
signals  traveled  directly  along  the 
earth’s  surface.  The  heights  of  re¬ 
flection  will  be  calculated  from  time 
delays.  During  the  transmission, 
the  frequencies  used  at  both  ends 
of  the  paths  will  be  slowly  but 
simultaneously  varied.  At  the 
higher  frequencies  the  time  delays 
will  be  greater  because  these  waves 
travel  to  greater  altitudes  before 
they  are  reflected.  Meanwhile  the 
mobile  station  located  at  the  critical 
point  of  the  propagation  path,  will 
transmit  signals  vertically  upward 
and  receive  its  own  echoes.  By 
recording  the  heights  and  degree  of 
ionization  of  the  several  layers,  the 
heights  at  which,  according  to 

(continued  on  pogc  208) 
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Wide  Band  UNIVERTER 


for  complete  frequency  coverage 

when  us«d  with  tht 

FM-AM  SIGNAL  GENERATOR  TYPE  202-B 


FM-AM  SIGNAL  GENERATOR 

rypE  202  * 

•  The  standard  signal  source  for  the  FM  and  TV  industry. 

•  Univerter  207-A  extends  frequency  range  down  to  0.1  me.  with¬ 
out  change  in  signal  level  or  modulation  characteristics  below. 

SPKIFICATIONS: 

RF  RANGES;  54-100,  100-216  me. 

FREQUENCY  DEVIATION:  0-24  kc.,  0-00  kc.,  0-240  kc. 
FM  DISTORTION;  le»  than  2%  at  75  kc.  deviation 
AMPLITUDE  MODULATION;  CenHnuoutly  variable  0-50%. 
RF  OUTPUT  VOLTAGE:  0.1  mlcrevoH  to  0.2  veH. 


UNIVERTER 

rypc  207-A 

The  Univerter  Type  207-A  provides  a  continuous  exten- 
tion  of  the  frequency  range  of  the  202-B  FM-AM  Signal 
Generator  down  to  0.1  me.  The  two  instruments  may  be  used 
over  o  continuous  frequency  range  of  0.1  me.  to  216  me 
The  Univerter  Type  207-A  subtracts  150  me.  from  o  signal 
obtained  from  the  202-B  and  provides  outputs  between 
0.1  me.  and  55  me  without  change  of  signal  level.  Negligible 
spurious  signals  ore  introduced  and  modulation  of  the  signal 
is  unaffected.  Small  incremental  changes  con  be  mode  in 
frequency  to  allow  the  study  of  bond  pass  characteristics  of 
very  narrow  bond  receivers.  A  regulated  power  supply 
prevents  change  of  gain  or  frequency  with  line  voltage. 

SPEOFICATIONS  (Wfwx  in«f  wMi  202-B) 

FREOUENCV  RANGE;  0.1  me.  to  55  me.  (0.3  me.  to  55  me.  with  200  kc. 
corriwf  d«vioH«n). 

FREQUENCY  INCREMENT  DIAL:  Plus  or  minus  300  kc.  colibrotod  In  S  kc. 
incromonH. 

FREQUENCY  RESPONSE:  Flot  within  ±  1  db  ovor  Froquoncy  rang*. 
FREQUENCY  ADJUST:  Front  ponol  control  allows  calibration  with  202-B 
output. 

OUTPUT:  Continuously  vorioblo,  ot  XI  |ock  from  0.1  microvolt  to  0.1  voh 
ocross  53  ohms  by  uso  of  202-B  ottenuotor. 

HIGH  OUTPUT:  Uncolibrotod  opproximotoly  1.5  volts  from  330  ohms 
into  opon  circuit. 

DISTORTION:  No  opprocioblo  FM  distortion  at  any  lovol. 

No  opprociobic  AM  distortion  at  corrior  lovols  bolow  0.05  voh  and 
modulation  of  50%. 

SPURIOUS  RF  OUTPUT:  At  loost  30  db  down  at  input  lovols  loss  than 
0.05  vohs. 

Wrrto  for  comp/ofe  information 

(tn  Conodo,  dirocf  inquirioi  to  R.C.A.  Victor  Co.,  ltd.,  A^ontroot) 


BOONTON  RADIO 

JNTON,  N  J  V  C 
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NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O'BRIEN 


Plate  Circuit  Relays 

Potter  &  Brumfield,  Princeton, 
Ind.  The  LM  series  relays  are  of 
the  long  coil  construction  giving  a 
powerful  magnetic  circuit  that  with 


10,000-ohm  winding  permits  ad¬ 
justment  to  pull  in  as  low  as  1  ma 
with  contact  pressure  sufficient  to 
carry  5  amperes.  Nominal  operat¬ 
ing  power  is  0.1  watt.  The  design 
includes  an  adjustable  armature 
return  spring  that  allows  easy  ad¬ 
justment  when  installing  to  meet 
unusual  or  variable  current  or  volt¬ 
age  conditions.  The  armature  is 
equipped  with  an  adjustable  resid¬ 
ual  screw  that  controls  the  ratio  be¬ 
tween  pull-in  and  drop-out  current. 
The  relays  are  stocked  in  2,500, 
5,000  and  10,000-ohm  windings  and 
all  contact  combinations  up  to  dpdt. 


Electronic  Standard  Cell 

Hastings  Instru.ment  Co.,  Inc., 
Super  Highway  at  Pine  Ave.,  Hamp¬ 
ton  8,  V’a.,  has  produced  a  new  elec¬ 
tronic  standard  cell  for  industrial 
and  laboratory  use.  The  unit  pro¬ 
vides  a  d-c  reference  voltage  stable 
to  0.25  percent.  Output  ripple  on 


the  low-current  models  is  less  than 
0.01  percent.  It  contains  JAN-type 
components,  is  immune  to  damage 
by  momentary  short  circuits  and  is 
unaffected  by  temperature  changes. 
The  unit  is  for  use  with  self-bal¬ 
ancing  potentiometers,  wire  strain 
gages,  recording  oscillographs,  re¬ 
sistance  thermometers  and  other 
applications  that  require  a  stable 
d-c  source.  It  operates  from  an 
a-c  source;  90  to  130  v,  50  to  500 
cycles. 


Disk  Capacitors 

Spragit:  Electric  Co.,  North 
Adams,  Mass.  Cera-mite  disk  ca¬ 
pacitors  with  voltage  ratings  as 


high  as  1,500  v  are  among  the  com¬ 
plete  line  of  ceramic  capacitors  in¬ 
cluding  temperature-compensating, 
general  application  and  high-k 
types  now  available.  Some  90  dif¬ 
ferent  standard  ratings  together 
with  complete  performance  char¬ 
acteristics  are  included  in  engineer¬ 
ing  bulletin  601B,  available  on  let¬ 
terhead  request. 


F-M  Communications  Tuner 

Gon-Set  Co.,  72  E.  Tujanga  Ave., 
Burbank,  Calif.,  has  announced  a 
new  f-m  communications  tuner  de¬ 
signed  for  uhf  reception.  The  5- 
tube  tuner  is  ideally  suited  for 
reception  of  police,  fire,  taxicabs, 
aircraft,  civilian  defense  and  other 


such  services.  Frequency  ranges 
available  are  30  to  40  me,  40  to  50 
me,  88  to  108  me  and  152  to  162  me. 
Price  is  $59.50  net. 


Studio  Picture  Monitor 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.  Model  M-104  studio  picture 
monitor  is  a  high-impedance  device 
and  may  be  connected  across  a  video 
transmission  line  without  affecting 
the  terminal  impedance  of  the  line. 
It  features  a  resolution  in  excess  of 
500  lines,  16-in.  kinescope,  excellent 
vertical  and  horizontal  linearity, 
light  weight  and  minimum  of  main¬ 
tenance.  Input  impedance  is  470,- 
000  ohms.  V'ideo  amplifier  is  flat 
to  5.0  me  ±li  db. 


Mobile  Radiotelephone 

Kaar  Engineering  Co.,  Middlefield 
Road,  Palo  Alto,  Calif.,  has  an¬ 
nounced  the  Radiopak,  a  single  unit 
transmitter-receiver  for  mobile 
communication  in  the  152  to  174-mc 
band.  Power  output  is  10  to  12 
watts,  while  battery  drain  is  6.5 
amperes  during  standby  periods 
and  16  amperes  transmitting.  The 
equipment  will  operate  satisfactor- 
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HOW  RAYTHEON  SUBMINIATURE 
CATHODE  TYPE  TUBES  CONTRIBUTE 

1.  GREATER  CONVENIENCE  AND  UTILITY 

2.  LONGER,  MORE  DEPENDABLE  SERVICE 


to  the  new  Motorola  Uni-Channel 
Sensfcon  Dispatcher 

Raytheon  Filamentary  Subminiature  Tubes  are  used 
in  the  transmitter  section  and  receiver  section  of  this 
sturdy,  practical,  multi-purpose  unit  (l)  because  they 
take  up  minimum  space  and  help  make  it  a  marvel  of 
compactness,  and  (2)  because  their  lower  heater 
power  assures  minimum  drain,  maximum  service. 

Motorola  is  one  of  many  equipment  manufacturers 
that  have  standardized  on  Raytheon  Subminiaturcs, 
having  found  them  even  more  rugged,  long  lasting, 
dependable  and  efficient  than  large  tubes  for  the  same 
service. 

Raytheon  Subminiatures  fit  standard  sockets  or  can 
be  soldered  .or  welded  into  the  circuit. 

Raytheon  Subminiatures  are  standard  the  world 
over  —  more  are  used  than  all  other  makes  combined. 


ily  from  the  regular  6-volt,  elec¬ 
trical  system  of  any  vehicle.  Over¬ 
all  measurements  are:  6i  in.  high 
X  8  in.  wide  x  18J  in.  long;  weight 
is  24  pounds. 


Strobosoopic  Taohonieter 

Electronic  Measurements  Co., 
Red  Bank,  N.  J.,  is  producing  model 
351A  strobo.scopic  tachometer  that 
measures  a  wide  range  of  speeds 
without  physical  connection  to  the 
rotating  equipment.  Fundamental 
range  of  flashing  speed  is  600  to 
14,400  rpm.  Accuracy  is  ±1  per¬ 
cent  of  the  dial  reading  above  900 


automatic  voltage  regulator  de¬ 
signed  to  provide  sure  protection 
to  electric  motors  or  other  electrical 
appliances  from  damage  resulting 
from  excessive  fluctuations  of  line 
voltage.  Rated  at  750  va,  the  unit 
utilizes  a  power  transformer  with 
tapped  windings  and  electrically 
adjusted  to  keep  the  output  voltage 
within  certain  prescribed  limits. 
One  popuar  model  adds  25  volts  to 


of  15  in.  per  second  and  higher. 
Output  pulse  is  double  ended  and 
symmetrical,  allowing  .synchroniza¬ 
tion  on  the  positive  or  negative 
polarity. 


June,  ;95J  — ELECTRONICS 


rpm  when  the  Strobotac  is  stand¬ 
ardized  in  terms  of  a  frequency 
controlled  power  line.  The  unit 
operates  on  105  to  125  volts,  50  or 
60  cycles,  and  consumes  approxi¬ 
mately  35  watts. 


Synchronization  Pickup 

The  Sterling  Instruments  Co., 
13331  Linwood  Ave.,  Detroit  6, 
Mich.  The  type  140  synchronization 
pickup  was  designed  to  be  used  in 
conjunction  with  the  c-r  oscillo¬ 
graph  for  studying  pressure,  stress 
and  displacement.  It  consists  of  a 
20,000-turn  coil  wound  around  a 
highly  magnetized  pole  piece  that 
protrudes  a  half-inch  through  the 
mounting  case.  A  pul.se  to  trigger 
the  sweep  of  the  c-r  oscillograph  is 
formed  when  a  small  piece  of  .steel 
is  moved  past  the  face  of  the  pole 
piece.  It  can  trigger  an  oscillo¬ 
graph  from  rotary  speeds  of  70 
rpm  and  up,  and  from  linear  speeds 


Microvull  Signal  Generator 

Hickok  Electrical  Instrument 
Co.,  10527  Dupont  Ave.,  Cleveland 
8,  Ohio.  Model  292X  microvolt  sig¬ 
nal  generator  covers  a-m,  f-m,  tv 
and  mobile  frequencies  in  7  ranges. 
It  has  a  double  range  of  125  kc  to 
110  me  and  150  to  220  me,  all  on 
fundamentals.  Crystal  accuracy  is 
available  to  0.0025  percent  for 
mobile  bands  of  30  to  50  me  and 
152  to  162  me.  The  unit  provides 


accurately  controlled  modulated  and 
unmodulated  output  from  0.2  to 
100,000  n\  through  a  10  to  1  cast 
aluminum  attenuator.  It  may  also 
be  externally  modulated  from  15  to 
10,000  cps.  The  a-f  output  is  0  to  2 
volts  at  400  cycles. 


.4utomatM‘  Voltage 
Regnlator 

Thordarson-Meissner  Meg.  Div., 
Maguire  Industries,  500  West 
Huron  St.,  Chicago  10,  Ill.,  has  an¬ 
nounced  the  Power-Guard  low-cost 


the  output  when  line  input  drops  to 
95  volts.  It  also  will  automatically 
step-down  25  volts  if  line  surge  ex¬ 
ceeds  130  volts.  The  relay  in  the 
Power-Guard  is  chatter-proof  and 
the  unit  itself  is  filtered  to  prevent 
interference  to  radio  or  tv. 


Synchronous-Motor  Tinier 

General  Control  Co.,  1200  Sol¬ 
diers  Field  Rd.,  Boston  34,  Mass., 
has  designed  a  new  synchronous- 
motor  timer  for  accurate  control  of 
a  wide  variety  of  timed  operations. 
The  type  SY  Promatic  timer  can  be 
used  for  all  time  periods  between  J 
.second  and  24  hours.  It  actuates 
five  sp<lt  load  contacts  independent 
of  the  timer-control  circuits.  There 
are  two  separate  solenoids — one  op¬ 
erates  the  clutch  and  timing  mech¬ 
anism,  the  other  actuates  the  load 

(Continued  on  poge  236) 


ACTUAL 

SIZE 


HERMETICALLY- 


TUBULAR  PAPER  CAPACITORS  by 


PYRAMID 


Pyramid  Typ«  PG  “GLASSEAL"  miniature  paper  capacitors 
are  assembled  in  metal  tubes  with  glass-metal  terminals. 

They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 

Your  inquiries  are  invited 

PYRAMID  Electric  Company 

•aniAi  ofPKis  PLANT  m.  1  piANrN«.t 

1445  NUOSON  UVD.  •  NOCTN  KMEH,  N.  1  155  OXFOlO  St.  •  rATBSON,  A  L 


TEMPERATURE 
RANGES:  -55Mo  -^12S**C. 

CAPACITANCE 

RANGE:  .001  mfd.  to  1.0  mfd. 

VOLTAGE  RANGE:  100  to  600 

v.d.c.  oporatinf 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 
Mobile  Radio  Unit  Enters  Military  Service 


The  mobile  radio  broadcasting 
company,  part  of  the  Army’s  Organ¬ 
ized  Reserve,  which  has  been  spon¬ 
sored  by  the  National  Broadcasting 
Co.  through  the  Dept,  of  the 
Army’s  Industrial  Affiliation  Pro¬ 
gram,  entered  active  military  serv¬ 
ice  on  May  1,  1951.  Its  activities 
heretofore  had  been  supervised  by 
Major  General  G.  L.  Van  Deusen 
(Retired),  president  of  RCA  Insti¬ 
tutes. 

The  unit  is  composed  chiefly  of 
personnel  from  NBC  and  from  RCA 
Institutes.  The  bulk  of  the  men  are 
specialists  in  some  phase  of  broad¬ 
cast  communications  or  program¬ 
ming. 

Primary  mission  of  the  unit  will 
be  mobile  radio  broadcasting  for 
psychological  warfare  purposes. 
The  men  in  the  unit  will  be  per¬ 
forming  essentially  the  same  type 
of  work  they  did  in  civilian  life, 
which  will  be  the  operation  of 
broadcasting  studio  facilities  and 
high-power  transmitters. 


The  NBC-.sponsored  group  is 
commanded  by  W.  B.  Buschgen, 
Captain,  Signal  Corps — USAR,  and 
was  organized  originally  in  Novem¬ 
ber,  1948.  The  regular  biweekly 
meetings  and  technical  lectures 
have  been  held  in  NBC’s  Radio  City 
studios,  and  other  engineering 
facilities  of  the  network  were  made 
available  to  the  unit. 

Initial  training  for  the  group  will 
be  given  in  Fort  Riley,  Kansas. 


Research  Fellowships 
Offered 

Rese.xrch  fellowships  in  electrical 
engineering  will  be  awarded  by  the 
Institute  of  Industrial  Research, 
L’niversity  of  Denver.  The  stipend 
is  $3,300  for  21  months  starting 
Sept.  1,  1951. 

Recipients  will  work  approxi¬ 
mately  25  hours  per  week  in  the 
Institute  of  Industrial  Research  on 
industrial  research  projects  leading 


“WHAT  ABOUT  COUOR,  MR.  COMMISSIONER?” 


to  the  fulfillment  of  the  thesis  re¬ 
quirement,  while  engaged  in  gradu¬ 
ate  study  leading  to  the  M.S.  degree 
in  electrical  engineering. 

Interested  applicants  should  send 
a  tran.script  of  college  record,  per¬ 
sonal  data,  and  names  of  three 
persons  acquainted  with  their  work, 
to  the  Director,  Institute  of  Indus¬ 
trial  Re.search,  University  of  Den¬ 
ver,  Denver  10,  Colorado. 


Washington  .Award 

E.  H.  Armstrong,  profes.sor  of 
electrical  engineering,  Columbia 
University,  has  received  the  Wash¬ 
ington  Award  for  1951  “for  out¬ 
standing  inventions  basic  to  radio 
tansmi.s.sion  and  reception  and  not¬ 
able  ser\ice  to  his  country”.  Admin¬ 
istered  by  the  Western  Society  of 
Engineers,  this  engineering  honor 
was  founded  in  1916.  There  have 


Oii.air  photo  o<  FCC  Commiuionei  George  Sterling  (left).  Don  Fink  oi  Electronics 
and  Earl  Cullum.  consulting  engineer,  during  interview  over  WFAA-TV.  Dallas  on 
occasion  oi  Southwestern  IRE  Conference.  Mr.  Sterling  indicated  that  ii  a  new 
color  television  system  is  perfected,  dual  standards  are  "always  a  possibility" 


E.  H.  Armstrong 

been  28  recipients,  the  first  being 
Herbert  Hoover  in  1919.  This 
is  the  first  time  the  award  has  been 
made  in  the  field  of  radio. 


Autoradiography  Course 
.Availahic 

A  COURSE  in  the  theory  and  tech¬ 
niques  of  autoradiography  will  be 
held  this  summer  by  the  Special 
Training  Division  of  the  Oak  Ridge 
Institute  of  Nuclear  Studies 
George  A.  Boyd  will  direct  the 
course,  which  will  begin  on  July  2 
and  continue  for  from  three  to  four 
weeks. 

Subjects  to  be  covered  in  lectures 
and  laboratory  sessions  will  in- 
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The  M.U.  14  Three  Speed  Turntable 
satisfies  the  demand  where  auto-stop 
and  pick-up  are  not  required. 


This  Is  the  G.U.4  Phonograph,  incorporating 
the  B.S.R.  ‘  Rotocam  ’  instantaneous  speed 
change  ...  78,  45  and  33J  R.P.M.  at  the  turn 
of  a  switch. 


•  Plays  without  ‘wow  on  all  speeds. 

•  High  fidelity  pick-up  complete  with  two 
permanent  sapphire  stylii. 

•  Auto-stop  operates  on  all  types  of  records, 
irrespective  of  run-off  groove  diameter. 


The  G.U.4  is  precision  built  and  does  not  employ 
rubber  drive  belts,  thus  assuring  years  of  trouble- 
free  operation. 


Further  detoiis  avoi/obfe  on  opphcotion 


US.  and  Canadian  Warehouse  and  Offices. 


SAMCO  PRODUCTS  COMPANY 


I  Spruce  Street,  New  York  7.  N.Y. 
Telephone:  Worth  4 — 0152. 


Made  by  Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  England  Grams:  ‘Electronic  Old  Hill,  Cradicy  Heath.' 
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dude:  theory  of  the  photographic 
process;  reaction  of  ionizing  parti¬ 
cles  with  photographic  emulsions 
and  the  interpretation  of  results; 
and  techniques  of  making  gross  and 
microscopic  autoradiograms,  includ¬ 
ing  special  histological  procedures, 
such  as  freeze-drying,  carbowax 
embedding  and  smearing  of  cell 
suspensions  on  emulsion  surfaces. 

The  course  is  intended  for  pro¬ 
fessional  re.search  workers  who  will 
direct  research  employing  auto¬ 
radiographic  technique.s.  Appli¬ 
cants  must  haw  completed  the 
basic  radioisotope  techniques  course 
given  by  the  Institute  or  possess 
equivalent  experience  in  the  use  of 
radioisotopes  in  medical  or  biologi¬ 
cal  research.  Twenty  individuals 
from  the  medical  and  biological 
.sciences  will  be  accepted  for  the 
course. 

Lecturers  and  laboratory  leaders 
will  include:  Julian  Webb  and  John 
Spence  of  Eastman  Kodak  Co. ; 

Robert  Dudley  of  MIT;  Margaret  Mexico;  and  Harvey  Blank  of  Uni-  of  Nuclear  Studies,  P.  0.  Box  117, 

Holt  of  New  England  Deacone.ss  versity  of  Pennsylvania.  Oak  Ridge,  Tenn. 

Hospital;  C.  P.  Leblond  and  Rita  Registration  for  the  course  will 
Bogorach  of  McGill  University;  be  $25.00.  Additional  information 

L.  F.  Belanger  of  University  of  and  application  forms  will  be  avail- 

Ottowa;  S.  R.  Pelc  of  Hammer-  able  at  a  later  date  from  Ralph  T.  p,  ,  T  i  i  X 

smith  Ho.spital,  London;  Agnes  ~  Overman,  Chairman,  Special  Train-  e  Pnse  on  rar  ews 
Williams  of  University  of  New  ing  Division,  Oak  Ridge  Institute  Sacy: 

An  $8,500,000  contract  for  the 
production  of  radar  equipment  for 
the  Navy  has  been  awarded  to 
the  Westinghouse  Electric  Corp., 
Springfield,  Mass.  The  contract  is 
for  .search-type  radar  sets  recently 
designed  by  Westinghouse  elec¬ 
tronics  engineers  at  Baltimore, 
Md.,  who  worked  in  cooperation 
with  Navy  experts. 

Several  hundred  employees  are 
expected  to  work  on  the  project 
when  it  is  fully  underway,  but 
pre.sent  plans  call  for  them  to  be 
assigned  from  other  departments  in 
the  plant.  More  than  half  of  the 
radar  contract  funds  will  be  spent 
on  materials  and  parts  to  be  furn¬ 
ished  by  subcontractors  and  other 
suppliers. 

Air  Forces: 

A  $3,000,000  order  for  high-pre¬ 
cision  in.struments  to  be  used  by  the 
Air  Forces  has  been  received  by 
the  General  Electric  X-Ray  Corp., 
Milwaukee,  Wise.  Production  of 
the  special  devices  will  require  the 
hiring  of  200  more  employees  with- 

(continued  on  p  274) 


MEETINGS 


Aug.  28-Seit.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Sept  10-14:  Sixth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit,  sponsored  by  Instru¬ 
ment  Society  of  America,  Sam 
Houston  Coliseum,  Houston, 
Texas. 

Oct.  8-10:AlEE  Conference  on 
Aircraft  Equipment,  Holly¬ 
wood  Roosevelt  Hotel,  Los 
Angeles,  Calif. 

Oct.  22-24:  1951  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago, 


June  4-7:  1951  RTMA  Conven¬ 
tion,  Stevens  Hotel,  Chicago. 

June  18-22:  ASTM  Annual 
Meeting,  Hotel  Chalfonte- 
Haddon  Hall,  Atlantic  City. 

June  20-22:  IRE  7th  Region 
Conference,  U.  of  Washing¬ 
ton,  Seattle,  Wash. 

June  25-29:  AIEE  Summer 
General  Meeting,  Royal  York 
Hotel,  Toronto,  Canada. 

Aug.  15-18:  1951  APCO  Con¬ 
ference,  Everglades  Hotel, 
Miami,  Florida. 

Aug.  20-23:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Multnomah  Ho¬ 
tel,  Portland,  Oregon. 

Aug.  22-24:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 


Oct.  22-26:  AIEE  Fall  Gen¬ 
eral  Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Nov.  12-15:  NEMA  Convention, 
Haddon  Hall,  Atlantic  City, 
N.  J. 


FORECASTER  OF  MAG^ET1C  STORMS 


lohn  H.  Nelson,  radiowave  analyst  of  RCA  Communications,  Inc.,  has  discovered 
evidence  of  a  direct  relationship  between  magnetic  storms  on  earth  and  the 
position  of  planets  with  respect  to  each  other  and  the  sun.  From  this  observatory 
atop  an  RCA  building  at  25  Beaver  St.,  in  the  heart  of  New  York's  financial  district, 
the  scientist  has  applied  this  new  approach  In  predicting  radio  weather  months 
and  years  ahead 
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LVAN 


AIR  LII^S 


/^  /  / 


Wherever  these  famous  airliners  fly,  a  trusted  group  increasing  demand  for  all  Sylvania  quality  products, 
of  friendly  guides  goes  with  them,  in  the  form  of 

Sylvania  Radio  Tubes.  Whot  Is  yOUf  problem? 

For,  the  dependability,  long  life,  and  splendid  per-  Sylvania  radio  research  and  advanced  engineer- 
formancc  of  Sylvania  Tubes  have  won  them  top  for  you.  If  you  have  problems-as  widely 

preference  with  radio  and  electronics  engineers  varied  as  the  designing  of  more  compact  sets,  and  the 
throughout  this  country,  as  well  as  abroad.  overcoming  of  shock  and  vibration  — put  them  up  to 

Sylvania's  ruggedized  tubes  are  typical  examples  of  Sylvania.  Address  your  letters  to  Radio  Tube  Divi- 
the  alert  engineering  which  is  responsible  for  the  sion.  Dept.  R-1106  Emporium,  Pa. 

sylvaniajtelectric 

Mi  MB:  ifimM  nnM  nw:  fuciuK  pmku.  fucnmc  im  uirinT:  fuMsan  uuvs.  nnMs. »  nwc.  mm  taas:  uon  wk:  majMS;  miMM  cb 
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The  ONLY  Book 
That  Offers  Com¬ 
plete  Coverage  of 
the  Oscilloscope  As  a 
Laboratory  Facility! 


ENaClOPEDIA  ON 
_  CATHODE-RAY 
"  OSCILLOSCOPES 
AND  THEIR  USES 

by  Jobe  9.  ftMer  mm4  Seyieoer  0.  Usloe 
A  creu«fttction  of  knowledfe  on  cattMde-ray  oscillo- 
tcoptt.  theory  and  applications,  embrKing  all  fields 
of  activity.  It  is  the  OffLY  booh  that  so  clearly  and  fully 
describes  the  oscilloscope  .  .  WHAT  is  it  . .  .  what  it 
can  00  ...  and  how  to  use  it  PROPERLY. 

A*  Outstanding 
fnntnnl 

All  outstanding  feature 
Is  a  comprehensive 
compilation  of  1600 
complei  waveform  gM- 


Partial  list  at 
CoRtMts: 


Principles  of  Electrostatic 
Deflection  and  Focusing  ~ 
Mechanical  Characteristics- 
The  Electron  Gun-Screens- 
The  Basic  Oscilloscope  and 
Its  Mr^ification-Phase  and 
Freouency  Measurements  » 
Auiiliary  Equipment  — Wave¬ 
form  Observation  in  TV  Re- 
ceivers-AM-FM-TV  Transmit¬ 
ter  Testing-Electrical  Meas¬ 
urements  —  Special  Purpose 
Cathode-Ray  tubes. 


terns  listing  the 
monies  and  exact  phase 
and  amplitude  of  each. 

MORE  THAN  70  differ¬ 
ent  types  of  oscillo¬ 
scopes  (all  models  pro¬ 
duct  in  the  past  10 
years)  are  clearly 
described,  with  speci¬ 

fications  and  schemat¬ 
ic  wiring  diagrams. 

APPENDIXES  on  the 

characteristics  cathode-ray  tubes.  RMA  cathode-ray  tube 

basing  charts  and  cathode-ray  photography  are  included. 

For  engineers,  geoplwsicists,  technicians,  manufacturers, 

teachers,  libraries,  Armed  Forces,  schools,  laboratories, 
research  laboratories.  N2  pages.  3000  ilNistratieiis.  22 
.  •Vh"  1  ir.  Oily  ^.00. 


NEW  BOOKS 


Micro-Wave  Measiirenienis 

By  H.  M.  Barlow  and  A.  L.  Cullen. 
The  Macmillan  Company,  New  York, 
19.50,  399  pages,  $6.00. 

The  material  described  in  this 
volume  is  concerned  with  measure¬ 
ment  techniques  developed  during 
the  past  ten  years  in  the  field  of 
microwaves.  The  presentation  is 
clear,  concise,  and  logical,  the  ra¬ 
tionalized  mks  system  of  units 
being  used  throughout. 

The  first  two  chapters  are  de¬ 
voted  to  the  fundamentals  of  guided 
waves  and  the  transmission  line  im¬ 
pedance  concept.  Basic  principles 
of  microwave  measurements  are 
presented  with  a  minimum  of  math¬ 
ematical  derivations  and  a  maxi- 


RELEASED  THIS  MONTH 

Elpctromagndtic  Problems  of  Micro- 
woT#  Theory;  H.  Mots;  Wiley; 
S2.00. 

Time  Bases;  O.  S.  Puckle;  2nd  Edl- 
Hon;  WUey;  S5.00. 

Transformers;  F.  C.  Connelly;  Pit¬ 
man;  $7.50. 


on  the  many  types  of  vku- 
um-tube  voltmeters  are  pre¬ 
sented  here  under  one  cover. 
This  instrument  is  recognized 
as  one  of  the  MOST  VALUABLE  , 
aids  in  the  field  of  electronics  i 
.  .  the  most  useful  r-f,  a-f,  ! 
d-e  voltage  measuring  device  for  the  engineer,  laboratory  1 
technician,  maintenance  man,  teacher  and  student. 

The  New,  1951  Revised  Edition  ... 

. . .  brings  the  text  up  to  date  in  its  coverage  of  all  types 
of  voltmeters-dfode,  triode,  rectifier-amplifier,  tuned, 
amplifier-reclifler  and  slide-bach.  This  is  the  ONLY  booh  I 
of  its  kind.  All  the  different  voltmeter  types  are  de-  I 
scribed  and  presented  in  complete  form.  A  comparison 
tabulation  of  operating  characteristics  is  a  special  fea¬ 
ture  of  this  book.  A  bibliography  of  more  than  200  list¬ 
ings  is  included.  The  section  on  applications  includes 
step-by-step  procedures  for  applying  the  vacuum-tube 
voltmeter  for  basic  measurements  of  various  circuits 
and  networks. 


Partial  list  of  Centonts 

Fundamentals  of  VKuum-Tube 
Voltmeters  —  Diode  and  Triode 
VKuum-Tube  Voltmeters  -  Recti- 
fier-Amphfier  and  Amplifier-Rec¬ 
tifier  Types-Tuned  Vacuum-Tube 
Voltmeters*  Slide-Bach  Vacuum- 
Tube  Voltmeters  -  Vacuum-Tube 
Voltmeters  for  DC  Voltage,  Cur¬ 
rent  and  Resistance  Measure- 
ments-Design  and  Construction 
of  Vacuum-Tube  Voltmeters-Ap- 
plications-Maintenance 


CoMplotoly  In- 
iaitd  OM  Ben- 
orooily  Ulus- 
Iralod.  Review 
questions  at  the 
end  of  each 
chapter  provide 
a  balpful  Chech 
on  the  reader's 

{:rasp  of  the  ma- 
triai.  This  is  a 
practical  rather 
than  a  theoreti¬ 
cal  b^,  with 
emphasis  on  ac¬ 
tual  worhing  conditions.  432  pages,  SV^  x  SVi  inches 
211  lllastrailaiis.  ONLY  $4-50. 

OfSof  From  Yeor  Jobber,  or  Direct  from  U$ 


JOHN  F.  RIDER  PUBLISHER,  Inc. 

4i!0  Conal  Street  •  New  York  13,  N.  Y. 


mum  of  physical  reasoning.  Vari¬ 
ous  graphical  representations  are 
thoroughly  discussed  and  practical 
examples  of  transmission  line  cal¬ 
culations  are  illustrated. 

The  third  chapter  stresses  the 
characteristics  of  cylindrical  cavity 
resonators  as  tuned  circuits  and 
methods  for  coupling  into  and  out 
of  such  resonators. 

The  next  six  chapters  are  en¬ 
gaged  in  the  development  of  vari¬ 
ous  methods  for  the  microwave 
measurement  of  impedance,  wave¬ 
length,  frequency,  standing  wave.s, 
power,  attenuation,  Q-factor  and 
electrical  properties  of  material.s. 
These  methods  are  suitable  to  coax¬ 
ial,  waveguide  and  cavity  systems. 

The  measurement  of  receiver 
bandwidth,  noise  factors,  modula¬ 
tion  envelope  of  transmitters,  and 
radiation  patterns,  gains,  imped¬ 
ance  and  bandwidth  of  microwave 
antennas,  are  discussed  in  the  last 

(continued  on  poge  212) 


Prentice-Hall 


ELECTRONICS  & 
UHF  LIBRARY 


Editod  by 

W.  L.  EVERITT 

5  VOLUMES  1662  ILLUSTRATIONS 

Poy  loty  Instollmonts  If  You  Koor  tbo  Sot 

Turn  to  thin  new.  up-to-date  Ubrary  with  com« 
plete  confldence,  fur  dependable  facta  on  any 
phase  of  modern  electronic  theory  and  practice. 
These  volumes,  by  outstanding  authorities,  give 
you  thorough  guidance— clearly  written,  logi¬ 
cally  arranged,  profusely  illustrated. 

Electronic  FundomontoU  ond  Applkotions 
By  Prof.  John  D.  Ryder,  Univ.  sf  lllinsli 

Complete,  lo>;ical,  esAy-to-folluw  treatment  of  (a)  pbysiral 
principles  underlying  electron  tubm,  (b>  charseterUtics 
of  vacuum  tubes,  <c)  all  basic  tube  dreuiu.  Indudeti: 
Electitm  Ballistics.  Cathode- Ray  Tubes.  Emlaalon  of 
Electrons.  Space  Charge  In  Vacuum  Tubes.  Diode  Bee- 
tillera  Trlodee.  Multi-Element  Tubee.  SmsU-Blgnal 
AmpliAer  Circuits.  Audio- Prequeney  Amplifiers.  Radio- 
Frequency  Ampllflen.  Oacllls^or  Circuits.  Modulation 
Sy!,tems.  Ware-Shaping  Circuits.  Gaseous  Conduction. 
Gas  Diodes.  Oss  t'ontrol  Tubes  and  Clrcuita.  Photo¬ 
electric  I'elis.  Solid-State  Electronics. 

Iloctromognotic  Wovo«  ond  Rodiotinf  Systoms 
By  Pref.  Edward  C.  Jardan.  Uslv.  et  llllseii 

Covers  entire  field  of  electromagnetic  eofineeiing.  In¬ 
cludes  propagation  as  well  as  radiation  ana  transmlaalon 
Full  treatment  of  L'HF  transmission  lince,  wave  guides, 
antennas,  slot  antennas,  rsdistion  and  diffraction, 
ground-wave  and  sky-wave  propagation. 

Ultro  High  Froqutney  Enginooring 
By  Themss  L.  Martin,  Ualv.  ef  New  Meake 

Theory  and  technique  of  AU.  the  new  fields  of  electronic 
engineering:  Radar,  Telemetering.  Electronic  computing. 
Facsimile,  Television,  Blind  landing  systems.  I’Ulsc-tlme 
modulation.  Ionosphere  measurements  .  .  .  and  the  otliers 

Nqtworks,  Linos  and  Fiolds 
By  Prof.  Jehn  D.  Ryder.  Univ.  ef  MIIroIs 

Network  tramsformstions  and  theorems.  ResMianoe.  Im¬ 
pedance  traasrormation  and  coupled  circuits.  Filters 
General  transmission  line.  High-frequency  line.  Equa¬ 
tions  of  the  electromagnetic  field.  Radiation.  Trans¬ 
mission  and  reflection  of  plane  wares  at  boundaiiea. 
Guided  waves  between  parallel  planes.  Ware  guidee. 

Elomontt  of  Tolovkion  Systoms 
By  Geerie  E.  Anner,  New  Yerk  University 

t'omplete  basic  theory,  plus  current  soactloe.  corering; 
t'loned  TV  Systems.  Commercial  Telecasting  Systems 
Color  TV  Systems.  Gives  clear  exposition  of  all  phases 
of  picture  transmission,  including  the  new  tectinlque  of 
dot  interlace. 

SEND  NO  MONEY  -  EXAMINE  FREE 


Just  mail  coupon  below  to  get  complete  S-Voluma  Set 
on  10  DAYS*  FREE  TRIAL  If  not  oompi^  satis¬ 
factory,  return  in  ten  days  and  owe  nothing.  Or  keep 
the  set  and  pay  only  15.35  down  and  $8  a  month  for 
five  months  until  full  price  of  $45.35  Is  paid.  Decide 
for  yourself  —  without  risk  or  obligation  —  iust  mad 
coupon  to  examine  Library  ten  days  free. 


Pranticd-HalL  Inc.,  Dept.  M-E*451 
70  Fifth  Avtnud,  Now  York  11,  N.  Y. 

Send  me  the  Prentice  Hall.  ELECTRONICS  4 
UHF  LIBRARY  (5  Volunesl  for  ten  days'  free 
examination.  If  fully  satisfied  in  ten  days  1  will 
send  yeu  $5.35  plus  few  cents  postage  and  then  U 
a  month  for  five  months  until  full  price  of  M5.35 
la  paid.  Or  I  will  return  the  Library  In  ten  davn 
and  owe  nothing. 


Name. . . 

Addrenp* . 


I  t'ity  and  State. 


150 


June,  1951  —  ELECTRONICS 


you  specify  the  properties... in 


Essential  characteristics  are  “built-intf)"  Lamicoid  to 
meet  the  needs  of  your  a|>|>lication— mechanical,  struc¬ 
tural  and/or  insulating.  Because  Lamic.oii)— a  thenno- 
setting  plastic  laminate  —  is  made  with  fdlers  such  as 
glass,  nylon,  fabric,  pa()er,  etc.  with  a  variety  of  resins, 
many  combinations  of  proj)erties  arc  j)Ossiblc. 

LAMit:()in  is  used  for  tube  socket  supjK)rts,  coil  forms, 
dials,  name-plates,  panels,  antenna  parts  and  many  other 
applications.  For  example,  in  combination  with  syn¬ 
thetic  rubber  it  is  used  for  end  seals  of  electrolytic  capac- 


High  Dielectric  Strength 
tow  Power  Factor 
Heat  Resistance 

■  0  #1®  Moisture  Absorption 

I  i  High  Impact  Resistance 

WiVff  IAAA/WV  Dimensional  Stability 

Light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 

itors  to  keep  out  moisture  and  provide  a  non-coirttsive 
seal. 

Take  advantage  of  LAMit:oin's  versatility  to  give  yojtr 
product  j)eak  efficiency.  I.AMiroin  can  lx;  supplied  in 
standard  sheets,  rods  and  tubes  or  fabricated  into  parts 
to  your  s|x;cification.  We  will  lx;  glad  to  apply  the 
knowledge  gained  through  58  years  of  cx|x.*rience  in  de¬ 
veloping  and  prtxlucing  electrical  insulating  materials 
to  your  problem.  .Send  your  blueprint  and  specification 
today  for  a  prompt  quotation. 


MICA 


Schmactady  1,N«wYork 

Offices  in  Principal  Cities 
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provides 
a  low  cost  source 

for  the 

Production  of 
Electronic  Parts 


Servomechanisms  Inc.  pioneered 
in  the  production  of  packaged 
plug-in  electronic  and  mechanical 
functional  units.  Each  is  a 
convenient  component  for  control 
device  synthesis.  A  system 
composed  of  several  packages 
fulfills  the  urgent  need  for 


*  Spatial  Adaptability 

*  Instant  Maintainability 

*  Training  Simplicity 

*  Ease  of  Manufacture 


[PACKAGED  Functional  Components 
...Electronic'Mechanical 


Backtalk 


simplified 
electronic  synthesis 


This  de|iartment  itt  oper* 
aie«l  as  an  open  forum 
where  our  reatlers  may 
(liseuss  prohlems  itf  the 
eleetronies  industry  or 
comment  upon  articles 
which  ELECTROMCS 
has  published. 


midui'c 


concept 


Bombs  Away 

Dear  Sirs: 

I  HAVE  JUST  come  to  the  conclu¬ 
sion,  after  a  recent  visit  to  the 
Windy  City  (Chicago  to  you),  that 
what  this  country  needs  most  is  an 
AN/DJC-{ Pilotless  Carrier  Pigeon, 
Countermeasures).  There  is  a  good 
project  for  some  genius  to  work  on. 

I  would  still  like  to  see  a  good 
article  on  hi-fi  amplifier  construc¬ 
tion.  Surely  Electronics  can  outdo 
some  of  the  amateur  mags.  Most 
engineers  that  I  know  are  classical 
music  addicts,  and  I  believe  that  an 
authoritative  article  on  a  good 
amplifier  would  be  w'ell  received.  In¬ 
cidentally,  the  Rural  Radio  Network 
in  New  York  state  has  nothing  on 
us.  We  are  a  station  in  the  Wis¬ 
consin  State  Broadcasting  Service, 
Non-Commercial,  Educational.  Two 
5-kw  a-m  stations,  six  10-kw  f-m 
stations  and  two  more  in  construc¬ 
tion  are  all  state  owned  and  oper¬ 
ated,  with  nothing  but  good  music 
and  classroom  lectures  from  the 
University. 

F.  C.  Hervey 

WHKW 
Chilton,  Wiaconstn 


R«ct«iifMlor  TV  •nv^losG  — 

most  produced  ol  430  cnrom# 
iron,  24"  wido,  16" 
high,  y'  doop. 


^TUDY  these  illustrations  of  Spincroft 
"engineering"  —  interesting  examples 
of  a  high  order  of  ability  to  "work" 
metal  by  spinning  and  fabricating. 
Best  of  all,  these  methods  pay  off  in 
time  gained  —  and  substantially  lower 
costs,  both  on  large  and  small  runs. 

Progressive  new  Spincroft  techniques 
may  help  simplify  your  production 
problem  in  any  metal  —  just  as  they 
have  helped  others  in  the  electronics 
industry.  Your  inquiry  is  welcome  — 
and  you  are  invited  to  send  for  the  new 
Spincroft  Data  Book,  a  stimulating 
source  of  ideas  for  engineers,  de¬ 
signers  and  plant  production  men. 
Write  todov^^^^^^^^^^^ 


Rlio  Phi  Epsilon 


SYNTHESIS 
of  o  complete 
Servomech¬ 
anisms  Inc. 
unit  using 
packaged 
functions. 


Electronics 

330  West  42nd  Street 

New  York  18,  N.  Y. 

Dear  Don : 

In  a  gently  chiding  way,  you 
were  so  good  as  to  call  the  attention 
of  all  and  sundry  to  a  regrettable 
sin  of  commission  in  the  Proceed¬ 
ings  of  the  IRE  in  relation  to  the 
fortunately  nonexistent  demise  of 

(Continued  on  poge  290j 


MECHATRONICS*  The  functional  packaging 
of  afunctional  unit  so  that  it  has  on  interchange- 
^Ic  use  in  one  or  more  electronic  syntheses. 


June,  1951  — ELECTRONICS 


yO$TAtTfWAIT^V»WMJjriSTJU«Yj_^ 
Fort  louderdole,  Fla.  *  El  Segundo,  Col. 


A 


Use  **dag" 

Colloidal  Graphite  for 
CRT  Exterior  Wall  Coating 

“Dag”  Exterior  Wall  Coating  is  a  specially  processed 
dispersion  of  electric-furnace  graphite  in  a  lacquer-base  vehicle. 

It  is  easily  applied  to  CRT  surfaces  by  spraying  .  .  .  dries  very 
rapidly,  enabling  tubes  to  be  handled  in  2  or  3  minutes.  Maximum 
adhesion  is  obtained  by  drying  at  room  temperature  for  twenty-four  hours. 
If  faster  action  is  desired,  infra-red  drying  at  100°  C.  for  */4  hour  can  be  used. 


The  smooth,  uniform,  conductive  black  coating  obtained  adheres  tenaciously  to 
all  types  of  glass.  Its  adhesive  properties  are  so  good  that  it  resists  scratching 
and  cannot  be  readily  loosened  in  water. 

An  interesting  brochure  describing  the  uses  of  “dag**  colloidal  graphite  in  the 

_  electronics  and  electrical  industries  is  yours  for  the  asking. 

■  _  A  I  Write  today  for  your  free  copy  of  Bulletin  #433-5F. 


Acheson  Colloids  Corporation  Port  Riroi,  Mich. 

...ibo  Adwm  CoOolfc  LiaitoO,  Ladwt  Inlad 


bringing  YOUR  INSULATION 

I  I  to  market  |  | 
is  a  full  time  job  for . . .  electronics 


The  basis  of  electronics  is  circuitry.  It  is  sensitive  current  circuits,  composed 
of  tubes,  capacitors,  resistors,  relays  and  other  components,  that  put  the 
electrons  through  their  paces  and  produce  the  electronic  devices  for  com¬ 
munications,  home,  broadcasting,  industrial  and  military  use 
that  make  up  the  two  billion  dollar  market  of  electronics. 


But  without  insulation  there  could  be  no  circuitry.  Without 
insulation  the  electrons  couldn’t  be  kept  in  the  circuit  channels. 
They’d  short  cut  out. 


The  illustrations  show  some  applications  of  insulation  in  elec¬ 
tronics.  But  they  are  just  a  beginning.  There  are  many  insu¬ 
lating  compounds,  insulating  materials,  insulation  parts  and 
insulators ...  all  used  extensively  in  electronics.  There  are  as¬ 
phalts,  coil  dopes,  enamels,  varnishes  and  lacquers,  plastics, 
pitch  and  resins,  silicone  compounds,  varnished  cambric  coat¬ 
ings,  and  waxes.  There’s  asbestos,  ceramics,  fabrics  and  fibres, 
glass  and  mica,  woven  glass  laminates  and  glass  bonded  mica, 
nylon,  paper  and  rubber;  and  conductive  rubber,  a  new  semi¬ 
insulator  developed  for  use  in  electronics.  There’s  insulating 
cord,  foil,  sleeves,  rods  and  sheets,  bead  insulation,  capacitor 
boxes  and  films,  stampings  and  punchings  of  all  kinds  of  insu¬ 
lating  materials  into  all  kinds  of  insulation  parts.  There  are 
antenna,  feeder  spreader,  fu.sed  quartz,  high  dielectric  paper, 
and  mast  guy  insulators.  There  are  passthrough  and  bushing, 
standoff  and  cone,  strain  and  test  clip  insulators;  tower  insu¬ 
lators,  and  insulators  called  thermocouples.  There  is  insulation 
everywhere  in  electronics. 


12  REGULAR  ISSUES 

supplying  laUst  ttch* 
nkal  infermolion,  dt* 
sign  pnd  product  nows 


electronics 


A  McCraw-Hill  Publication  *  330  West  42nd.  St.,  New  York  18,  N.  Y. 


ANNUAL  BUYERS'  GUIDE 

•upplying  qII  basic  prod¬ 
uct  tourco  and  toch- 
nical  tptcifying  data 
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HOW  BIG  IS  THE  ELECTROHICS  IHSULATIOH  MARKR? 

The  insulation  manufacturers  who  supplied  the  illustrations  used 
here  answer  that  by  saying  they  can’t  imagine  an  electronic  com¬ 
ponent  that  uses  none  of  their  products  and  they  claim  that  some 
of  their  products  can  be  found  in  every  piece  of  packaged  electronic 
equipment  no  matter  what  its  use. 


HOW  BIG  IS  THE  MARKET  IN  VOLUME  AND  IN  DOLLARS? 


On  those  questions  the  same  company  is  silent.  They 
don’t  know,  although  they  know  it’s  big  in  both. 
They  have  installed  electronic  punch-card  account¬ 
ing  machines  to  find  out  how  big.  They  feel  sure  that 
the  results  will  point  directly  to  electronics  for  in¬ 
creased  sales  and  increased  profits.  Recently  they 
discovered  that  one  product  for  which  they  believed 
the  only  market  was  the  petroleum  industry  is  going 
in  quantity  to  electronic  equipment  manufacturers. 

The  important  question  for  you,  however,  is  how  to 
get  YOUR  insulation  products  use^  in  electronics. 
The  answer  is:  Get  them  designed-in  by  selling  the 
design  engineers  on  YOUR  products’  advantages. 

Exactly  like  all  other  components,  materials  and  al¬ 


lied  products  used  in  electronics,  every  insulation  ^ 
part,  material,  compound  and  insulator  is  designed- 
in,  specified  and  bought  by  the  electronic  design 
engineers  who  are,  almost  without  exception,  sub¬ 
scribers  to,  or  readers  of  ELECTRONICS  . . .  for 
whom  ELECTRONICS  is  the  chief,  often  the  only 
source  of  electronic  engineering  information  on  in¬ 
sulation  products. 

Beyond  a  doubt,  ELEC'TRONICS  is  the  best  way  to 
take  your  insulation  products  to  market  in  electron¬ 
ics.  Many  individual  advertising  sales  success  stories 
attest  to  that.  Of  the  249  known  manufacurers  of 
insulation,  more  than  one  third  (87)  are  selling  in¬ 
sulation  to  the  electronics  market  througluthe  sales 
pages  of  ELECTRONICS. 


THE  DIREa  ROUn  TO - A  $2,000,000^  MARKET  PUa 
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ELECTRONIC  AND 
COMMUNICATION  RELAYS 


LOCK-* 


4N  approvmd  f  3303-1) 


!  TUBES  AT  WORK 

(continued  from  pogc  138) 


I  ents  so  that  cost  can  be  kept  to  a 
I  minimum. 

In  the  arrangement,  the  shaft  on 
the  lock  is  not  connected  mechani¬ 
cally  to  a  dial  in  any  way.  Instead 
it  receives  all  information  concern¬ 
ing  the  position  of  the  dial  elec¬ 
trically.  A  servo-type  motor  pro¬ 
vides  the  energy  to  turn  the  shaft 
in  the  same  direction  and  at  the 
I  same  rate  as  the  dial,  so  that  at  any 
I  given  time  the  shaft  is  in  the  same 
i  position  as  if  it  were  being  rotated 
manually. 

j  W'ith  mechanical  connections  be- 
I  tween  the  dial  and  the  lock  elimi- 
■  nated,  it  is  impossible  to  sen.se 
I  when  the  tumblers  fall  by  moving 
i  the  dial.  Moreover,  the  dial  no 
j  longer  need  be  placed  in  front  of 
the  vault  but  instead  may  be  lo- 
!  cated  remotely  at  any  safe  conven¬ 
ient  point.  When  the  dial  is  thus 
removed  from  the  vault,  there  is  no 
I  outward  indication  on  the  vault  to 
suggest  to  a  burglar  where  the  lock 
mechanism  is  located. 

The  information  concerning  the 
j  position  of  the  dial  is  supplied  to 
the  lock  shaft  by  an  electrical  sys- 
'  tern  using  two  synchros,  see  Fig.  1. 

The  dial  is  coupled  to  one  synchro, 
i  which  turns  once  for  each  revolu¬ 
tion  of  the  dial.  Similarly,  the  lock 
shaft  is  coupled  to  another  synchro, 
i  also  on  a  1-to-l  gear  ratio.  The  two 
,  synchros  are  then  connected  with 
!  each  other  electrically  by  three 
:  wires,  so  that  they  can  act  as  refer- 
erences  for  each  other  in  detecting 
shaft  position.  When  the  two  shafts 
are  in  the  same  angular  position, 
the  system  is  in  balance  and  the 
currents  flowing  through  the  con¬ 
necting  lines  are  balanced  and 
equal.  However,  if  one  of  the  .shafts 
is  turned  so  that  the  rotors  are  no 
longer  in  alignment,  the  currents 
become  unbalanced,  inducing  a  volt- 


HI'NDREDS  of  thousands  of  R-B-M 
telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  designed  to  meet 
AN  specifications. 

R-B-M  hermetically  sealed  telephone 
type  relays  are  available  in  contact  forms 
up  to  and  including  4-pole,  double  throw, 
3  ampere,  28  Volts  D.  C.  construction. 
Also  10  ampere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  Volts  D.C. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

What  is  YOUR  hermetically 
sealed  relay  requirement?  R-B-M  is  developing 
new  and  smaller  relays  to  meet  Armed  Services 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  AN 
specifications  applying.  Address  Dept.  F-6. 


AN  approved  (3304-T) 


R-B-M  Production  and  Engi- 
neering  facilities  in  two  plants, 
located  in  different  states,  (over 
a  quarter  million  square  feet), 
can  assist  you  in  the  develop¬ 
ment  and  production  of  special 
electro-magnetic  devices  for 
Armed  Services  application. 


FIG.  1 — Diogrom  of  the  serro  loop  used 
with  the  Tcnilt  lock  control.  The  com¬ 
mon  1  synchro  dial  may  be  remotely 
located  from  *he  safe  itseli 


R-B-M  DIVISION 
ESSEX  WIRE  CORP. 

^^L^ansporl,  Indiana 
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ALLIED  CONTROL  RELAYS 

^  ^  ^  tuilt  wifk 


ensure 


A  DEPENDABILITY 
A  PRECISION  PERFORMANCE 


A  LONG  LIFE 


A  ECONOMY 


CUT-AWAY  VIEW 
OF  RELAY  STACK 


The  Allied  Control  Co.  has  built  a  long 
and  enviable  record  as  a  quality  sup¬ 
plier  of  control  relays  to  both  private 
industry  and  governmental  services. 


COSMALITE  TUBING 


CLEVELITE*  and  COSMALITE* 
Laminated  Phenolic  Tubing 
combines  electrical  and  physical  properties  to  meet 
the  most  exacting  requirements. 

CLEVELITE  is  produced  in  six  grades  .  .  . 
COSMALITE  in  four  grades  .  .  . 

A  grade  for  EVERY  need. 

Cleveland  Container's  large  production  facilities 
further  ensure  minimum  production  costs  as  well  os 
dependable  deliveries. 

Why  pay  more?  .  .  . 

for  the  BEST  call  CLEVELAND 

*  Trade  liarki 


Their  S  K  Relay  shown  above,  is 
typical  of  the  various  Allied  Relays 
in  which  CLEVELAND  CONTAINER 
tubing  provides  excellent  service. 


It  is  likewise  the  answer  for  hun¬ 
dreds  of  other  problems  of  manu¬ 
facturers  in  the  electrical  industry. 


^CLEVELAHD  CONTAINERS 

*201  BARBIKTON  AVI.  CIIVIIAND  2,  OHIO  i 


Wiite  today  for  our  new  descrip¬ 
tive  brochure.  Also  ask  for  quo¬ 
tations  and  samples  to  meet  your 
exact  specifications. 


NIW  rOtR  AHA  •.  f  MUAI AV.  404  CINf tAl  AVt,  iAfJ  OtANOf.  N.  A 

NfW  l»«OiANO  A.  1  PfniOtlW  A  CO,  10  M.  MAIN  ST,  WIST  MAtTFOAO.  CONH I 

CHICAGO  AHA  KASTK  TUWNG  SAUS.  S2IS  N.  tAVINtWOOO  AYC.  CHICAGO  f 
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GRC 


CUTS  COSTAND  TIME! 


mjic\oN 


NVOVJlOtO 


PL^S^^t 


P^R^S 


Complcfciy 
oulomotic  ports 
delivered  trimmed,  reody 


tion,  with  GRCf  speedy, 
speciolized  prodoction 
tocilities. 

NYLON  A  SPICIALTY. 


INDIVIDUAL  PARTS 
No  lioiil  OB  aRiallnekK. 
lalrkacy  and  prari»ion 
'-our  unique  feature. 


aximuni  Siso: 

25  oa. — lonp. 
NO  MINIMUM! 


INDIVIDUAL  INSERTS 

Autamatic  intarl  feed 
pertniti  wide  earioly 
of  product  poiiibUiiiei. 


LOW  MOLD  COSTS  -•  CONTINUOUS  INSERTS 
e  *  Small  member*  aecu* 
WKITC  TODAY  fOR  ,  ^  relelr  .p.<ed  »  upe. 
SAMPLIS  and  PRICES  A  C  eerd.  wire,  ehain,  elr. 


REPRODUCER 


100  Willow  Ave.r  New  York  54  •  MO  9-2476 


grant  llettroau  lUUIPMENT 


for  Consoles  •Chassis  •  Rocks 


GRANT  manufactures  standard  slides  to  carry 
from  25  pounds  to  2000  pounds-  for  your  every 
requirement. 

GRANT  No.  392  Electronic  Equipment  Slide — Three  section, 
progressive  action  type  slide  which  locks  in  open  position. 
Slide  includes  mechanism  for  unlocking  from  outside  of  chassis 
and  for  tilting  to  90°  angle.  Mechanisms  vary  to  suit  the  in¬ 
dividual  installation.  This  slide  has  been  adapted  to  the  stand¬ 
ard  19"  rack.  Load  capacity:  100  lbs.  per  pair  depending  on 
length  of  slide  and  travel. 


•  Centtnuout  ball  baaring  action 

•  Ctoaaly  tntad  sMas  aliniinata  chaasis  rattia 


GRANT  also  Rianufacturas; 

•  Singla  or  douMa  acting  tiidas 

•  Sida  or  undaicarriaga  mounting  typas 

•  Slidas  with  locking  and  pivoting  davicas 


Consult  with  our  anginaaring  dapaitmant  on  any  tlida  problem. 

Write  Oapt.  E2  for  completa  iHustratad  information. 

GRANT  PULLEY  &  HARDWARE  CO. 

31-87  Whitestone  Parkway,  Flushins,  L.  I.,N.Y. 


kcukc  Ch  SUcUh^  *Deolccd 


\M\m  tk 
o/iftExtiw.. 


ISS 
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General 
Electric 
can  build 
and  test 


CAPACTORS 


Apparatus  Department, 
General  Electric  Company, 
Schenectady  5,  New  York 


GENEF 
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It’s  Powered  Right . . . 
When  It’s  Powered  with 


TUBES  AT  WORK  (canHnutd) 


age  in  the  rotor  of  one  of  the  syn¬ 
chros.  The  polarity  of  the  voltage 
indicates  the  direction  the  shaft  has 
been  turned,  and  the  amount  of 
voltage  is  in  direct  porportion  to 
the  difference  in  position  betwee' 
the  two  shafts. 

A  servo  system  provides  the 
necessary  power  to  turn  the  lock 
shaft.  The  induced  voltage  is  amp¬ 
lified  then  used  to  control  the  motor 
on  the  vault  lock,  making  it  run  in 
the  correct  direction  and  the  correct 
amount  to  wipe  out  the  difference 
between  the  position  of  the  lock 
shaft  and  that  of  the  dial  shaft. 

The  servo  system  makes  it  pos¬ 
sible  to  turn  the  lock  shaft  accur¬ 
ately  to  within  a  fraction  of  one 
percent  by  moving  the  dial  with  ex- 


ExperUnenlol  chauU  for  laie  lock 
mechoniim.  Enclosed  metal  box  at 
left  is  the  lock  mechanism.  Servo  motor 
to  operate  lock  is  at  center  and  drivee 
synchro  is  at  right 

tremely  small  forces.  When  the 
last  number  of  the  combination  is 
dialed,  the  .servo  motor  provides  the 
energy  to  unlock  the  bolt  and  pull 
it  back. 

The  dial  can  be  set  up  at  almost 
any  desired  distance  from  the  vault 
and  be  placed  at  any  convenient  in¬ 
conspicuous  spot.  A  direct  tele¬ 
phone  system  can  then  be  installed 
between  the  man  controlling  the 
dial  and  the  person  stationed  at  the 
vault  entrance,  and  prearranged 
signals  worked  out  to  indicate 
trouble. 

If  the  man  at  the  vault  were  held 
up,  he  would  be  unable  to  open  the 
lock  himself,  even  at  the  point  of  a 
gun,  and  would  have  to  ask  the 
person  in  the  control  room  to  dial 


Perry  Saftler  Associates,  Inc. 

53  Park  Place 

New  York  7,  New  York 

Harold  A.  Chamberlin 
31  Milk  Street 
Boston  9,  Massachusetts 

Ray  T.  Schottenberg 
152  Merion  Avenue 
Haddonfield,  New  Jersey 

Tanner  &  Covert 
600  Grant  Street 
Pittsburgh  19,  Pennsylvania 

Fred  J.  Stevens 
15324  Mack  Avenue 
Detroit  24,  Michigan 

Southern  Sales  Company 
1135  Lincoln  Tower 
Fort  Wayne  2,  Indiana 


These  Taylor  Tubes 
Representatives  are 
at  Your  Service! 


J.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Memphis  4,  Tennessee 

J.  M.  Cartwright  &  Son 
1145  Peachtree  St.,  N.  E. 
Atlanta  5,  Georgia 

F.  C.  Somers  &  Company 
18th  and  Grand  Avenue 
Kansas  City  8,  Missouri 

J.  Y.  Schoonmaker  Company 
201 1  Cedar  Springs 
Dallas  1,  Texas 

W.  Bert  Knight  Co.,  Inc. 
10373  W.  Pico  Boulevard 
Los  Angeles  64,  California 

Dald  G.  Weber 
234  Sherlock  Building 
Portland  4,  Oregon 


J.  Fred  Whitehead 

5403  Massachusetts  Ave.,  N.  W. 

Washington  16,  D.  C. 


CANADIAN  FACTORY  DISTRIBUTOR 
Atlas  Radio  Corporation,  Ltd. 

S60  King  Street,  West 
Toronto  2-B,  Conodo 
Cable:  ATRADCO 

*  TRANSMITTING 

★  RECTIFIER 


EXPORT 

Royal  National  Company,  Inc. 

75  West  Street 

New  York  6,  New  York 

Cable  NATVARNCO,  N.  Y. 

★  INDUSTRIAL 
it  ELECTRONIC 


As  always,  Taylor  is  producing  tubas  of  superior  quality  and  outstandirtg  per- 
formaneo.  The  Taylor  Represcntatitre  nearezt  you  is  •eady  and  willing  to  dis¬ 
cuss  ycur  particular  requhements.  Call  on  him  for  information  any  time. 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL. 
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BRANCH  OFFICES:  NEW  YORK  17  •  CLEVELAND  14  •  CHICAGO  II  •  SPARTANBURG,  S.  C.  •  SALES  OFFICES  IN  PRINCIPAL  CITIES. 

WEST  COAST  REPRESENTATIVE:  MARWOOD  LTD.,  SAN  FRANCISCO  i  •  IN  CANADA:  DIAMOND  STATE  CO.  OF  CANADA.  LTD.,  TORONTO  B 


Wutiitf  Hf/  FIBRE 


...with  an  ideal  combination  of  electrical  and  mechanical  properties 


By  working  alongside  iolks  like  youiseli—  at  design  desks,  workbenches,  and  in 
laboratories  we've  acquired  a  good  idea  oi  the  time,  care,  and  imagination 
you  pour  into  the  engineering  and  production  oi  your  products.  The  thick- 
skiimed  insulation  tube  ior  an  expulsion  iuse  shown  here  is  a  good  example. 
The  manufacturer  wanted  moisture  resistance,  high  strength,  weather  resistance 
plus  excellent  arc  resistance — all  wrapped  up  in  a  material  that  was  easy  to 
machine.  Working  with  him,  and  using  a  little  imagination,  C-D  engineers  came 
up  virith  two  different  plastics:  Laminated  Dilecto  Tubing  for  the  wall,  and 
Vulcanized  Fibre  for  the  core. 

It's  etnother  example  of  how  you,  too,  can  depend  upon  C-D  to  engineer 
the  right  laminated  plastic  for  your  needs.  For  C-D  has  no  "axe  to  grind."  We 
can  recommend  from  five  basic  plastics  subdivided  into  a  remarkably  wide 
range  of  grades  and  combinabons  of  grades  to  supply  almost  any  combination 
of  mechanical,  electrical,  and  chemical  characterisbcs.  For  this  kind  of  help 
and  imaginabon,  call  your  nearest  C-D  ofbce,  any  bme. 


CELORON  (Moldwl  High-Sli.iiutli  PUaiic) 
BUCABOND  (Bondwl  Mica  SplUtlnga) 
DIAMOND  riBRE  (Valcniud  Tibr.) 
VULCOID  (lUcin  l«pT»9n«l«d  Flkr«) 
DILCCTO  (L*aiii«t«d  Th«rmoMttla9  PUatic) 
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FM  RECEIVER  TESTER 


TF  913/1 


Solves  your 
FM  Problems 

Comprising  fm/am  signal 
generator,  audio  output  power 
meter  and  crystal  calibrator, 
this  compact  portable  tester 
is  ideal  for  shop  or  held  use. 

#  22-  176  me,  crystal  0.02%  •  l|iV  -31.6  mV  and  force  output 

#  0  - 100  kc  deviation,  50  -  15,000  cps.  #  30%  am  at  1,000  cps. 

#  10  mW-  IW'  audio  power 

- Other  Marconi  (m  instruments  include : - — 

FM/AM  SIGNAL  GENERATOR  7F  948  —  fm  standard  signal  generator. 

FM/AM  SIGNAL  GENERATOR  TF  995  —  Wide  range  general  purpose  unit. 

FM  DEVIATION  METER  TF  934  —  Direct  reading  monitor,  0-75  kc. 

HARCONI  INSTRUMENTS 

23-25  BEAVER  STREET  •  NEW  YORK  4 

CANADA  :  Canadian  Marconi  Co.,  Marconi  Building,  2442  Trancon  Avanue.  Montreal 
ENGLAND  ;  Marconi  Instruments  Limited,  St.  Albana,  Herts. 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BATTERY  TO 
MEET  YOUR  SPECIFICATIONS 


It’s  all  part  of  the  Burgess  Service  I  This  complete 
Engineering  Manual  lists  hundreds  of  battery  typea 
developed  by  Burgess  Engineers  to  meet  new  require¬ 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro¬ 
duction,  and  engineering  will  be  placed  at  your  dis¬ 
posal  to  build  the  battery  you  need  in  any  quantity 
— large  or  small  1 

VirUm  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  E-6)FREEPORT,  ILLINOIS 


“TEFLON”  APLASTIC 

HAS  OUTSTANDING  ELECTRICAL 
PROPERTIES 

•  It's  power  factor  is  less  than  0.05% 
over  the  entire  spectrum  measured  to 
date,  60  cycles  to  30,000  megacycles. 
Its  volume  resistivity  is  greater  than 
10'^  ohm-cm.  even  after  prolonged 
soaking  in  water.  The  surface  resistiv¬ 
ity  of  the  plastic  is  quite  high  and 
drops  to  only  10'^  ohms  at  100%  rela¬ 
tive  humidity.  "Teflon"  also  shows 
good  arc  resistance.  On  exposure  to  an 
arc,  the  material  is  decomposed  to  o 
vapor  which  leaves  no  carbonized  path 
regardless  of  time  of  exposure  to  the 
arc.  Short  time  dielectric  strengths 
are  high.  These  values  range  from 
1000  to  2000  volts  per  mil.,  depending 
on  thickness.  "Teflon"  is  almost  as 
good  in  this  respect  at  200^C  (392°F) 
as  at  room  temperature. 

We  have  complete  manufacturing 
facilities  to  mold  'Teflon"  for  your  ap¬ 
plication  in  the  following  shapes: 

•  Tapes  •  Speciol  Molded  Shapes 

•  Tubes  •  Sheets  •  Packing  Sets 

•  Gaskets  Plain  and  Envelope  •  Rods 

SEND  FOR  CATALOGUE  711 


1/  f  ^ 

}ohn.  C37  nc. 


MOLDERS  OF  ••TEFLDN"  SHAPES 


P.  O.  BOX  6003 


5406  Schuler,  St. 


Houston  6,  Texas 


Quality  of  Product— Efficiancy  in  SorvicO  . 

More  Functionol  Method. 

Otf  good  Turn— or  a  Million  ^  PRESIDENT 

GRAMER  •!?»• 


fO:  PRIME  CONTRACTORS 
and  subcontractors 

on  GOVERNMENT  WORK  . . 

★  It’s  a  promise!  Your  first  test  of  a  Gra- 
coil  Transformer  in  your  electrical  equip¬ 
ment  will  be  a  satisfying  discovery.  For  we 
offer  our  product  on  a  “prove  it  first"  basis. 
No  guesswork.  Simply  arrange  for  a  pro- 
duction  sample  Gracoil  transformer  built 
to  your  b/p  specifications.  Test  it  under 
actual  operating  conditions.  Then  order 
production  quantities  with  absolute  assur¬ 
ance  of  physical  and  electrical  correctness, 
uniformity  for  easy  assembly,  substantial 
savings  on  profit-tight  contracts. 


On*  good  Turn — or  o  Million 


FILAMENT 

AUDIO 

TRANSFORMERS 

• 

FILTER  REACTORS 

• 

ISOLATION-STEF-UP 

STEP-DOWN 

TRANSFORMERS 


TRANSFORMER 

CORPORATION 

3734  N.  PULASKI  ROAD  •  CHICAOO  39,  ILLINOIS 


,  SEND  YOUR 
'  t/f 
SPECIFICATIONS 
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^NEW  CATALOG 

Your  request  (on  company 
stationery)  will  bring  you  this  new 
42-page  catalog  containing  latest 
data  on  the  complete  line  of 
standard  Stackpole  electronic  components 
plus  helpful  engineering  data. 

Ask  for  Catalog  RC-8. 


TUBES  AT  WORK  (cwitinucB) 

the  combination.  In  making  the  re¬ 
quest  he  could  say  the  code  word  or 
phrase  to  indicate  a  holdup.  In 
order  to  protect  the  man  at  the 
vault,  the  control  man  could  unlock 
the  vault  but  at  the  same  time  sig¬ 
nal  for  the  police. 

A  typical  use  of  such  a  system 
might  be  in  a  bank.  The  dial  could 
be  secreted  in  the  office  of  the  presi¬ 
dent  or  other  designated  officer. 
From  this  one  spot,  the  officer  would 
be  able  to  control  any  number  of 
vaults  either  in  the  same  building 
or  in  branch  banks  miles  away 
through  the  use  of  refined  tele¬ 
metering  techniques.  Both  wire 
and  wirless  telemetering  are  avail¬ 
able  for  remote  control. 

On  installations  in  which  the  con¬ 
trol  dial  is  only  a  few  hundred  feet 
from  the  vault,  the  problem  of  in¬ 
terconnecting  the  wires  is  simple. 
Precautions  should  be  taken  to 
protect  the  wiring. 

Cutting  the  connecting  wires  will 
not  affect  the  operation  of  the  lock 
mechanism,  unlike  a  burglar-alarm 
system,  which  cannot  work  when 
the  wires  are  cut.  In  order  to  profit 
from  cutting  the  wires  of  the  elec¬ 
tronic  lock  control,  a  burglar  would 
have  to  have  a  duplicate  synchro 
and  connect  it  to  the  three  cut  wires 
in  the  proper  order  and  he  would 
still  have  to  know  the  combination 
of  the  lock  and  open  it  by  remote 
I  control. 


Submarine  Telephone  Cable 
With  Submerged  Repeaters 

By  J.  J.  Gilbert 
Bell  Telephone  Laboratorieet  Ine. 
New  York,  N.  Y, 


A  NEW  type  submarine  telephone 
cable  system  was  installed  between 
Key  West,  Florida,  and  Havana, 
Cuba,  in  April  of  1950,  comprising 
cables  No.  5  and  6  of  the  Cuban- 
American  Telephone  and  Telegraph 
Company. 

Included  within  the  armor  of  the 
new  submarine  cables  are  electron- 
tube  repeaters  de.signed  to  pass 
through  the  cable-laying  machinery 
during  normal  laying  procedure. 
The  repeaters  are  designed  so  that 
they  should  not  require  serr  icing  for 
the  purpose  of  changing  defective 
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Designed  for  stable,  accurate  amplification 
that  is  simple  in  operation  and  low  in  cost, 
the  Microsen  D.C.  Amplifier  can  help  you  solve 
your  d.c.  amplification  problems.  Covering 
an  exceptionally  wide  range  of  applications, 
the  versatility  of  this  instrument  makes 
possible  new  approaches  in  engineering 
research  and  process  development. 


It  All  Adds  Up  To 
Stable,  Accurate  "C 
Amplification... 


RESSTANCE  PfESSURE 


snuM  <N0  mm  vmmm 

QMjeit 


U6HT 


Simple 
In  Operation 
Low  In  Cost 


f  The  Microsen  D  C  Amplifier  is  compact 
■  ®  to  provide  both  easy  portability  and  con¬ 
venient  general  use  It  is  designed  with 
three  different  ranges  within  a  single  model 
Readily  available  types  include  Voltage,  Cur* 
rent,  and  Potentiometer  Amplifiers,  Direct 
Current  Converters,  Direct  Current  Trans¬ 
formers  and  engineered  designs  to  meet  spe¬ 
cial  requirements 


3  Typical  applications  in  the  field  of  measurement 
include; 

•  ELECTRONICS  in  tube  development,  vacuum 
gauging,  wave  guide  studies. 

ELECTRICAL  BRIDGES  in  resistor  inspection,  moisture 
detection,  transient  stresses,  conductivity  measurements, 
vacuum  gauging. 

ELECTROLYSIS  in  electrolytic  plating,  production  con¬ 
trol,  electrolytic  process. 

GAS  ANALYSIS  in  mixture  control,  efficiency  of  filters, 

m  MICROSEN 

ELECTRICAL  INSTRUMENTS 

A  Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

STIATFORD  •  CONNICTICUT 

MoUrs  of  'MicroMA'  Etoctricol  ond  'Amoricon'  lAduifriol  In-  f  ma— 
strumtnh,  'Honceck'  Volvot,  'Ashcroft'  Gougos,  'Consol  idotod*  1  MM  I 

Safoty  ond  Ktliof  VoIyos.  luildors  of  'Show-Box'  Cronos,  1 1^^  I 

'Budgjt'  ond  'Lood  Liftor'  Hoists  ond  othor  lifting  ipocioltios. 


detection  of  explosive  mixtures. 

PHOTOMETRY  in  fluid  flow  and  turbulence,  polori- 
metry,  physiology  of  blood  and  density. 
THERMOMETRY  in  combustion  research,  gas  turbine 
development,  meteorology,  distillation  processes,  thermo¬ 
couple  inspection. 

Inquiries  for  modification  within  the  scope  of  the 
Microsen  D.C.  Amplifiers  ore  invited.  If  possible,  please 
send  complete  application  specifications. 

%_# 


AAanning,  Moxwnll  &  AAooro,  Inc  \ 

250  East  Main  StrMt 

Stratford,  Conn.  \ 

Wo  aro  intorostod  in  tho  Mkroson  D.  C.  Amplifior. 

Appikotion  spocifkationt  ond/or  ipocific  quoriot  ottocKod  Q 
PlooM  lond  bullotin  doscribing  tho  instrumont  Q 

Namo _ _ _ ...  _ 

Position _ -  _ _ _ 

Compony _ _ 

Stroot  Add  rots _ ..  _ _  .  _ 

City  ond  Stoto _ _ _ _ _ _ 
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QUENCY  VIBRATION 


•  •  •  to  withstand  shock  and  vibration  -  ^ 

'Shock!  Vibration!  Both  are  major  problems  However,  the  engineering  solutions  to  these 

in  military  and  industrial  applications  of  problems  are  not  necessarily  the  same, 

electron  tubes.  Tung-Sol  produces  such  tubes— ruggedized 

Yet,  electron  tubes  are  built  which  withstand  and  vibration-tested  to  give  top  performance 

the  thunderous  shock  of  battleship  gunfire,  in  military  and  industrial  service.  Tung-Sol’s 

the  vibration  fatigue  of  a  jet  plane,  or  the  statistical  quality  control  methods  in  manu- 

violent  acceleration  of  a  guided  missile.  facturing  make  uniformity  and  dependability 
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HIGH  FREQUENCY  VIBRATION 


in  maae  production  a  minimum  calculated 
risk. 

Whether  you  build  a  guided  missile  or  a  jeep, 
Tung-Sol  has  the  technical  know-how  to 
design  and  manufacture  electron  tubes  to 
meet  your  requirements  with  every  assur¬ 
ance  of  complete  satisfaction. 


TUNG-SOL  LAMP  WORKS  INC 


95  Eighth  Avmm  •  Newark  4,  N.  J. 

SALES  OmCESi 

AHonto  •  CMcggo  •  OoHm  •  Dgfreit  •  let  Angelet  •  M 
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FIG.  1~  Submarine  cable  repealer  be¬ 
ing  taken  oil  cable  ihip  alter  laying 
teife 


Repeater  Requirements 
Because  the  stretch  of  water  be- 
1  tween  Florida  and  Cuba  reaches  a 
depth  of  6,000  feet  in  some  places, 
the  first  major  requirement  of  a 
I  submerged  repeater  is  that  it  must 
be  able  to  withstand  the  high  hy- 
‘  drostatic  pressures  encountered  in 
waters  of  this  depth. 

A  second  important  requirement 
is  that  the  operation  of  getting 
the  repeater  overboard  from  the 
j  cable  ship  should  not  slow  up  the 
functioning  of  the  laying  process, 
j  As  previously  mentioned,  this  re¬ 
quirement  was  met  by  making  the 
!  repeater  structure  fiexible,  within 
I  practical  limits,  and  as  small  as 
possible  in  diameter  so  that  it  could 
,  pass  around  the  drum  and  sheaves 
!  of  the  laying  gear  like  any  ordinary 
i  length  of  cable. 

I  From  operating  and  commercial 
;  points  of  view,  a  thlfd  requirement 


circuit  elements  or  electron  tubes 
over  a  period  of  about  20  years. 

The  repeater  appears  as  a  bulge 
in  the  cable  about  three  inches  in 
diameter  and  tapers  off  in  both  di¬ 
rections  to  the  cable  diameter  of  a 
little  over  an  inch.  Total  length  of 
the  expanded  cable  diameter  is 
about  35  feet.  The  repeater  was 
designed  to  be  flexible  enough  in 
the  cable  so  that  it  can  follow  the 
curvature  of  the  brake  drum  and 
the  sheaves  in  the  laying  gear  on 
the  cable  ship.  Figure  1  shows  a 
repeater  with  stub  cables. 

The  first  three  submarine  cables 
between  Key  West  and  Havana  were 
laid  in  1921*  and,  in  1930,  cable 
No.  4  was  installed*.  After  World 
War  II,  when  demand  for  circuits 
to  Havana  continued  to  grow,  it 
was  decided  to  use  the  submerged 
repeater  in  cables  No.  5  and  6. 
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Problea  Analysis  Report  #32 


Sheet  2  of  5 


Voltage  Regulator  A  Voltage  Regulator  B  Voltage  Regulator  C 
3,  laproveaent  of  output  wave  fora  of  Regulator  B  using  filters  of  Fig.  1. 


Figure  1 

Results:  ^ 
Fig.  2  shows  the  signal  wavefom  of  output  of  three  different  line  regulators 
without  external  filter  displayed  on  a  DuMont  Type  304>-H. 


Mo  External  Filter 


Photography  makes  a  sine  wave’s  signature  indelible 


The  oscillograph  traces  analyzed  in  this  report 
leave  no  doubt  as  to  results.  Every  detail  of 
wave  form  is  captured  by  photography  for 
quick,  accurate  reference.  A  similar  test  need 
never  be  set  up  again  because  of  inaccurate 
drawings  or  faulty  memory. 


Team  your  oscillograph  with  photography 
and  you  make  it  a  recording  device  that  gives 
you  clear,  sharp,  incontrovertible  records.  It 
saves  time  and  money,  and  makes  your  work 
much  easier.  Eastman  Kodak  Company,  Indus- 
trial  Photographic  Division,  Rochester  4,  N.  Y. 


PHOTORECORDING ...  an  important  function  of  photography 


Kodak 


r  Description: 

1.  In  ordei 
iregulet: 
each  in 
C  was  li 

2.  Eaeh  of 

3.  The  RC  : 
th«  CRO 

Lj\  If 


In  order  to  eooipare  the  output  wave  torn  of  three  different  line  voltage 
regulators,  a  DvMont  Type  304-H  oscillograph  was  connected  to  the  output  of 
each  in  turn.  Regulators  A  and  B  were  loaded  with  250  watts  rfille  Regulator 
0  was  loaded  by  an  additional  550  watts,  since  it  is  rated  for  nuch  greater  loada. 

Eaeh  of  the  wave  foras  was  recorded  with  an  oscillograph  record  caaera. 

The  RC  filters  of  Figure  1  were  connected  between  the  regulator  outputs  and 
the  CRO  T  input  and  the  wave  foras  were  again  recorded  for  coaparison. 


(a)  Attenuation:  5/1 


(B)  Attenuation:  10/1 


Manufactured  from  specially  developed  materials,  Type 
65  variable  composition  resistor  is  a  unique,  successful 
combination  of  miniature  size  and  unprecedented  high 
temperature  and  humidity  stability.  For  example.  Type  65 
delivers  top  performance  in  fast  military  airplanes  flying 
in  tropical  areas  where  both  temperature  and  humidity 
vary  tremendously  from  ground  level  to  extreme  altitudes. 

Exceptionally  good  delivery  cycle  due  to  tremendous 
precision  mass  production  facilities. 


CHICAGO  TELEPHONE  SUPPLY 
I  a /ton 


REPRUENTATIVES 

S.  J.  Hutchinton,  Jr. 

40’  North  Brood 
Ph  loddoh  o  8  Penr^syK 
Phone  Wolnut  ?  536-;^ 
W  S  Harmon  Compar 
4057  V  Clung  Or  .e 
lO.  Ar^gel^.  8.  Col  for. 
Phone  Aim  nisre-  3  62' 

In  CANADA 

C.  C  Meredith  ft  Co. 

S’leetsviHe  Ohtofip 


SOUTH  AMERICA 

Joto  Luit  Pontet 


VARIABLE  RESISTORS  (COMPOSITION  and  WIRE  WOUND) 
WITH  or  WITHOUT  ASSOCIATED  SWITCH  COMBINATIONS 


it*  -j^ieciuott  ijPtc</t4rii<‘n 

€if  't'atinMe 

FOUNOID  Ilf* 


OTHER  EXPORT 


SOUTH  AMERICA 
Jos*  Luis  Pentot 
Buonot  Airot,  Argontino 
Montovidoo.  Urvgwov 
P>0  do  Jonoiro.  ftroxil 
Soo  Paulo.  Broxil 

OTHER  EXPORT 

Sylvon  Ginsbwry 
8  Woit  AOth  Siroot 
Now  York  18,  N  Y 


^P?^JAN-R-19 

VARIABLE  WIRE  WOUND 


REPRESENTATIVES 


W  S.  Mormon  Compony 
1638  Souik  lo  Cionoga  Blvd 
lot  Angolov,  Col'lornio 
Fhono  Aammitlor  3-6219 


A  COMPLETE  LINE  OF  VARIABLE  RESISTORS  (COMPOSITION 
AND  WIRE  WOUND)  FOR  MILITARY  APPLICATIONS. 


TYPES  NOW  AVAILABLE 

WATT 


JAN  TYPE 

RA  20A 

CIS  TYPE 

7S7  (without  switch) 

RATING 

2 

RA  20B 

GC-252 

(with  switch) 

2 

RA  25A 

25 

(without  switch) 

3 

RA  25B 

GC-25 

(with  switch) 

3 

RA  30A 

25 

(without  switch) 

4 

RA  30B 

GC-25 

(with  switch) 

4 

Exccptionolly  good  delivery  cycle  due  to  tremendous  pre¬ 
cision  mass  production  facilities. 


P/ea5«  giv  complofo  dorotls  on  your  fquifm^nts 
whon  wriling  or  phoning  for  furfhor  informufion. 


TUBES  AT  WORK 


(continued) 


BALLANTINE 


ac^Uu>€*Hjekt  ifc 

SENSITIVE  ElEETRONIC  VOITMETERS 


...  THE  MODEL  310A,  a  Super  -Sensitive 
Electronic  Voltmeter,  measuring  100  microvolts  to  100  volts  from 


10  cycles  up  to  1  MC  with  3%  accuracy  (and  up  to  2  MC  with  5% 
accuracy)  at  any  point  on  the  single  logarithmic  voltage  scale. 


•  Input  Impedance  is  2 
megohms  shunted  by  15 
mmfds  on  the  0.001  and  the 
0.01  ranges  and  by  8  mmfds 
on  the  other  ranges. 

•  Generous  use  of  negative 
feedback  provides  customary 
Ballantine  stability. 

•  Null  Detector  Switch  enables 
instrument  to  be  used  as  a  null 
balance  detector  in  bridge 
measurement  work  down  to 
20  microvolts. 

•  Six  decade  range  switch  per¬ 
mits  entire  voltage  range  to  be 
read  on  a  single  voltage  scale. 
Linear  DB  Scale. 

•  Illuminated  and  hand- 
calibrated  meter  scale. 

•  Amplifier  section  may  be 
separately  used  as  a  60,  40  or 
20  DB  pre-amplifier  flat  with¬ 
in  ‘/4  DB  up  to  2  MC. 

•  Available  multipliers  increase 
the  voltage  range  to  1 ,000  or 
10,000  volts. 


•  Available  precision  shunt  resistors  permit  the 
measurement  of  AC  currents  from  1  ampere  down 
to  one-tenth  of  a  microampere. 


MODEL  3I0A 

Price;  $235. 


For  furthir  information  on  this  Voltmeter  anj  the  Ballantine  MoJel  iOO  Voltmeter, 
Battery  OperateJ  Voltmeters,  V’Ue  BanJ  I'oltmtters,  Peak  to  Peak  Voltmeters, 
DecaJe  Amplifiers,  Multipliers  anJ  Precision  Shunt  Resistors,  write  for  catalog. 


BALLANTll  LABORATORIES,  ING.|g| 

100  FANNY  ROAD.  BOONTON,  NEW  JERSEY 


is  nece.ssary,  that  the  circuit  ele¬ 
ments  of  the  repeater  should  be  de¬ 
signed  for  long  life  under  operating 
conditions  to  assure  freedom  from 
trouble  or  replacement  of  parts 
over  a  period  of  20  years  or  more. 
This  considerable  period  of  trou¬ 
ble-free  operation  is  desirable  be- 
‘  cause  of  the  expense  of  a  cable-re- 
I  pair  operation.  Long  life  of  the 
;  circuit  elements  presents  an  espe¬ 
cially  difficult  problem  when  the 
space  available  for  the  elements 
must  be  minimized  in  order  to  keep 
the  repeater  diameter  small. 

Still  another  requirement  relating 
to  circuit  elements  is  one  of  rugged¬ 
ness.  When  laying  cables  in  deep 
waters,  the  cable  is  often  under  a 
tension  of  several  thousand  pounds 
and  the  delicate  elements  of  the  re¬ 
peater  may  be  subjected  to  danger¬ 
ous  shocks. 

i  Lastly,  the  armor  unlays  some- 
1  what  as  a  consequence  of  the  cable 
tension  and,  as  a  result,  twist  and 
elongation  are  imposed  on  the  in¬ 
terior  structure,  either  coaxial  cir¬ 
cuit  or  repeater  housing.  The  re¬ 
peater  housing  is  much  more  sus¬ 
ceptible  to  damage  from  this  cause 
than  the  cable  circuit. 

Repeater  Housing 

Design  of  the  repeater  housing 
and  of  the  end  seals,  the  means  by 
which  the  cable  enters  and  leaves 
1  the  housing,  was  influenced  largely 
!  by  the  requirements  of  flexibility 
and  watertightness  under  ocean- 
bottom  pressures. 

The  housing  consists  of  a  long 
tube  of  soft  copper,  H  inches  in 
diameter  and  0.03  inch  thick,  in¬ 
ternally  supported  against  collapse 
'  under  pressure  by  an  assemblage  of 
abutting  steel  rings,  each  i-inch 
wide.  The  housing  is  made  rigid 
by  means  of  thinner  steel  rings  of 
the  same  width  overlaying  and  stag¬ 
gered  relative  to  the  thicker  rings. 

The  housing  can  be  bent  to  a  ra¬ 
dius  as  small  as  three  feet  without 
undue  distortion  to  the  copper  en¬ 
velope.  When  sealed  at  the  ends, 
the  structure  is  capable  of  with¬ 
standing  pressures  as  high  as  10,- 
000  psi. 

The  insulated  conductor  of  the 
cable  is  fed  into  each  end  of  the 
housing  by  means  of  a  series  of 
seals.  The  glass-metal-type  inner  or 
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flf^^LARE  RELAY... 


the  Type 


combines  extremely* 


small  size  with  unusual  sensitivity  and  long  life 


I 

CLAREiType  "R”  RELAY 


SPECIFICATIONS 

SIZE 

length:  1^' — Height; 

Width;  r 

WEIGHT 

Approximately  2  ounces 

COIL 

Single  or  double-wound 

OPERATING  VOLTAGE 

Up  to  230  volts  d-c 

ARMATURE 

Single  or  double  arm 

CONTACT  ASSEMBLY 

Form  A  to  C.  Maximum  of  10 
springs  in  eoch  pileup. 

MOUNTING 

Two  #4-40  tapped  holes  in  end  of 
heelpiece 


CLARE  RELAYS 


Writ*  for  CLARE  Bullotin  Mo.  HS 


In  a[>[)earanre,  the  Type  "R”  resembles  the  Type  "K”,  but,  through  hardly  notice¬ 
able  structural  differences.  (iLARK  bas  given  the  new  Ty[)e  "R”  even  greater 
sensitivity  and  oj)erating  range.  Both  relays  use  the  same  contact  springs,  but  the 
Tvpe  ”R”  coil  is  longer  and  of  larger  diameter,  to  provide  greater  winding  space. 
Life  expectancy  of  the  new  relay  has  l)een  not  only  increased  but  multiplied. 


Tbe  (T.ARK  Type  "R”  Relay  retains  in  an  improved  form  the  reed  armature  sus¬ 
pension  which  discerning  engineers  have  come  to  recognize  as  one  of  the  subtler 
reasons  for  the  superior  performance  of  (T„\RK  Tyix-  "K”  Relays  over  other  relays 
of  comparable  sire  and  somewhat  similar  ap|)earance. 


The  Ty[>e  "R”  is  available  as  either  an  open  or  hermetically  sealed  relay.  Clare  sales 
engineers  are  located  in  princi|>al  cities  to  give  you  firsthand  information  on  this 
new  relay  and  to  cooperate  with  you  on  any  complex  relay  problem.  Call  them  or 
write  to  C.  I’.  Clare  &  ('o..  fTl*>  West  Sunnyside  .Avenue,  ('hicago  ,30,  Illinois.  In 
Canada;  (^nadian  Line  Materials  Ltd.,  Toronto  1.3.  (iable  .Address:  CLARELAY, 


A  This  new  CLARE  Type  "R”  d-c  Relay  embodies  many  features  of  the  famous 
C1..ARK  Ty[)e  "K”  Relay,  whi<  h  was  the  first  to  combine  the  advantages  of  a  tele¬ 
phone-type  relay  with  the  small  size,  light  weight  and  resistance  to  vibration 
required  to  meet  the  rigid  demands  of  aircraft  service. 


F  * 


t 


d 
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First  in  the  industrial ^Field 


CABINETS  •  CHASSIS  •  PANELS  •  RACKS 
Planning  ELECTRONIC  EQUIPMENT  ? 

Investigate  the  ECONOMIES 
of  PAR-METAL  HOUSINGS  ! 


We  monutocture  Metal  Housings  for  every  pur¬ 
pose  —  from  o  small  receiver  to  o  deluxe  broad- 
eosf  transmitter.  And  the  cost  is  lowl  _ 

Because  we  specialize  in  the  Elec-  nuSSSB 
tranks  field,  Por-Metol  Products  ?  1^- 
excel  in  functional  streamlined  I 

design,  rugged  construction,  ^  L  ^ 
beautiful  finish,  and  economy. 

Remember,  Por>AAetot 
equipment  t$  mode  by 

e/ectronic  speciofists,  1'''"’"“'^  if  i 

not  just  a  sheet  metal  I  f  I  LI 

‘•'op  W 


WRITE  FOR  CATALOG  ! 


PRODUCTS  CORPORATION 

32-62  -  49th  ST..  LONG  ISIAND  CITY  3,  N.  Y. 

Eipert  Dept.:  Rocke  Internetlenel  Cerp. 
13  Eest  40  Street,  New  York  14.  N.  Y. 


ENBINEERS 
S 

PHYSICISTS 

The  Aerophyiics  &  Atomic  Enerqy 
Research  Division  o<  North  Ameri¬ 
can  Aviation,  Inc.  oilers  unparalleled 
opportunities  in  Research,  Development. 
Design  and  Test  work  in  the  fields  oi 
Long  Range  Guided  Missiles.  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  Well-gualiiied  engi¬ 
neers.  designers  and  physicists  urgently 
needed  lor  all  phases  of  work  in 

Supersonic  Aerodynamics, 
Preliminary  Design  &  Analysis, 
Electronics, 

Electro-Mechanical  Devices, 
Instrumentation, 

Flight  Test, 

Navigation  Equipment. 
Controls, 

Servos. 

Rocket  Motors. 

Propulsion  Systems, 
Thermodynamics, 

Airframe  Design. 

Stress  &  Structures. 


Salaries  Commensurate  with 
training  &  experience. 

Excellent  working  conditions. 
Finest  facilities  and  equipment. 
Outstanding  opportunities 
for  advancement. 

Write  now  —  Give  complete  resume  of 
education,  background  and  experience 


PERSONNEL  DEPT. 
AEROPHYSICS  &  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 
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American  Time  Products^  Inc. 

ssonfih  Avemue  New  York  t9,N.Y. 


MANUFACTURING  UNO»  PATENTS  OF  WESTERN  ELECTRIC  CO. 


milfllll 


-OR  ANY  OTHER 


FREQUEIVCY 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100.000-(-00r/o) 


Have  you  a  need  for  any  epedlic 
number  of  cycles  in  precision 
frequencies? 

Can  a  source  of  such  frequency 
solve  your  design  problem  or  in¬ 
crease  its  factor  of  safety? 

Hove  you  a  system  that  requires 
great  accuracy,  stability  and  de¬ 
pendability? 

The  fre^endes  shown  at  the  top 
of  the  page  ore  but  a  few  among 
himdreds  furnished  for  precision 
application  in  industries,  lobora- 
toiies  and  Government  deport¬ 
ments. 


CALIIRATED  AGAINST  A  STANDAtO 
ACCUKATE  TO  1  PART  IN  1S-MILUON 

Thn  basic  unit  of  this  fnquMcy 
standard  is  an  e/*c/rofi/co//y 
drivnn  tork.—tnmparatura  com- 
pnnsatnd  and  hnrmetieally 
sealed  against  changes  of 
humidity  and  barometric  pres¬ 
sure.  Through  its  use,  any  fre¬ 
quency  or  multi-frequencies  be¬ 
tween  40  and  20,000,  fractional 
or  otherwise,  are  obtainable. 


OUR  ENGINEERS 
ARE  AVAILAILE 
TO  COOPERATE 
ON  ANY  PROILEM 


I 
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FASTER 


RELY  ON 


FROM  coost-to-coost,  Industrial  Orgonizotions 
everywhere  have  come  to  realize  that  MILO 
SERVICE  is  one  that  is  unsurpassed! 

The  Secret? 


Every  order  or  inquiry,  whether  large  or  small,  receives 
highly  personalized  attention  from  a  CO-ORDINATED 
TEAM  of  EXPERTS! 

THERE'S  no  haphazardness  at  MILO.  We  pride  our* 
selves  on  the  high  speed  efficiency  of  our  great  stoff, 
every  man  and  womon  of  which  is  highly  trained  and 
experienced,  with  broad  technical  knowledge,  working 
with  precision  accuracy— oiming  to  give  customer  satis- 
faction. 

THAT'S  just  one  of  the  reasons  why  thousands  of 
America's  leading  industrial  giants  continue  to  look  to 
MILO  for  their  every  electronic  need. 


IN  STOCK! 


ADVANCE  ElECTRIC 
AEROVOX  .  ALPHA  WIRE 
AMPHENOL  •  ATR 
BELDEN  •  BLILEY 
BOGEN  •  BUD  •  BURGESS 
BUSSMAN  •  CINCH-JONES 
CLAROSTAT 
CORNEU-DUBILIER 
DEJUR-AMSCO  •  DIALOG 
DRAKE  •  EITEL-McCUUOUGH 
ERIE  •  GENERAL  CEMENT 
GENERAL  EUCTRIC 
GUARDIAN  ELECTRIC 
HAMMARLUND 
HICKOK  •  HYTRON  •  ICA 
IRC  •  E.  F.  JOHNSON 
KESTER  •  KINGS  ELECTRONICS 
LITTELFUSE 

MALLORY  •  MEISSNER 
JAMES  MIUEN  •  NATIONAL  CO. 
OHMITE 
PAR-METAL 
POHER  A  BROMFIEIO 
PRECISION  APPARATUS 
PREMAX 

SANGAMO  •  SHAUCROSS 
SHURE  BROS. 

SIMPSON  ELECTRIC 
SOU  ELECTRIC 
SPRAGUE 

STANDARD  TRANSFORMER 
SUPERIOR  ELECTRIC 
SYLVANIA 
TUN6-SOL 

TRIPLEH  •  UNGAR  ELEC. 
UNITED  TRANSFORMER 
WARD  LEONARD 
WESTON 

and  many,  many  olWiI 


me/ 


1053  PAGE 

MILO  CATALOG 


1  Purchasing  Agents! 

[  'Vrita  today  on  yovr  company  lol- 
I  torhood  For  Htit  gigantic,  roody- 
^  ^  I  rofartnco  buying  guide  and 
I  directory,  lilting  loteit  electronic 

1  equipment,  complete  wHb  techni- 

c6l  ipeciiicationi,  illuitrotioni  and 
pricei.  (Neeenarily  limited  to  responsible 
purchasing  officials  only.)  Address  Dept.  EL. 


JU|||  A  stocks  proctically  EVERYTfffNG  for  all  elec- 
tronic  applicotions  in  scores  of  industries  — 
radio,  television,  broadcasting,  gas,  oil  refining,  public 
utilities,  power  and  tight,  mining,  chemicols,  plastics, 
ceramics,  electro-plating,  aviation,  teitiles,  cool  and 
iron,  railroading,  transportation,  construction,  signaling, 
telephone  and  telegraphic  communications— as  well  as 
being  suppliers  to  schools,  colleges,  research  labora¬ 
tories,  police,  fire  and  marine  departments  of  municipal, 
city,  state  and  U.  S.  Government  ogencies,  including 
the  Signal  Corps,  Army,  Navy,  Air  Force  and  foreign 
government  agencies. 

OUR  huge  warehouse  stocks  permit  us  to  offer  instant 
shipment  on  thousands  of  nationally-advertised,  stand¬ 
ard  brand  electronic  products — end,  if  by  chance  not 
in  stock  (we  ere  human,  too),  due  to  our  close  relations 
with  our  nrany  factory  suppliers,  we  con  get  it  for  you 
with  unbelievable  speed. 

Ur  us  HILP  SOLVE  YOUR 
MATERIAL  PROBLEMS,  TOO  I 


TUBES  AT  WORK  (continued) 

I  vapor  seal  is  capable  of  withstand¬ 
ing  hydrostatic  pressures.  The  next 
seal  is  made  of  a  central  brass 
tube  and  an  external  brass  member, 
both  vulcanized  to  rubber,  which 
;  joins  the  insulating  material  of 
the  cable. 

The  seals  are  coaxial  in  form 
with  the  outer  member  brazed  to 
the  housing  or  an  extension  of  it. 
A  close-fitting  tube  of  copper  ex¬ 
tends  over  the  cable  insulation  for 
a  distance  of  about  seven  feet  and 
is  brazed  to  an  extension  of  the 
copper  envelope  of  the  housing. 
The  tube  is  filled  with  vistac  and 
■sealed  at  the  distant  end  with  a 
neoprene  sleeve  which  joins  firmly 
to  the  cable  insulation  and  the  core 
tube. 

Corrosion  protection  layers  and 
a  bedding  for  the  armor  wires,  built 
up  in  the  form  of  a  taper,  are  pro¬ 
vided  for  the  repeater  housing  and 
core  tube.  The  armor  consists  of  a 
,  continuation  of  the  cable  armor 
wires  with  additional  wires  inter¬ 
spersed  because  of  the  larger  diam¬ 
eter  of  the  repeater. 

A  second  layer  of  wires  with  a 
direction  of  lay  opposite  to  that  of 
the  main  armor  is  employed  to  pre¬ 
vent  twisting  of  the  container  due 
to  the  unlaying  of  the  armor  wires 
under  tension.  The  repeater  may 
be  armored  either  as  part  of  the 
;  cable  or  separately,  with  a  stub  on 
!  each  end,  and  spliced  into  the  cable. 

j 

Repeater  Circuit 

I  The  main  problem  in  designing 
I  the  repeater  circuit  was  to  package 
j  the  elements  involved  in  a  high- 
;  gain  electron-tube  amplifier  in  the 
,  restricted  space  available.  The  com- 
\  plete  amplifier  is  made  up  of  an 
assembly  of  composite  Incite  cylin¬ 
ders,  each  about  five  inches  long, 
'  with  successive  units  joined  to¬ 
gether  by  a  spring  assembly.  Each 
j  Incite  cylinder  contains  the  related 
;  electrical  elements  of  one  particu¬ 
lar  part  of  the  repeater  circuit. 

Groups  of  smaller  elements  are 
rigidly  mounted  in  a  Incite  form 
which  slides  into  an  insulating  en¬ 
velope  made  up  of  two  close-fitting 
Incite  shells  held  in  place  by  end 
I  pieces  of  Incite.  Electrical  inter¬ 
connection  of  the  various  parts  is 
made  possible  by  eight  copper  tapes 
.  laid  in  axial  slots  between  the  shells 
j  and  extending  over  several  sections 
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CORNELL- D  UBILIER 


CAPACITORS  *  VIBRATORS 


ANTENNAS  •  CO|4VERTERS 


Typical  of  Ihe  many  C-D  firsts  are  the  type  50  mica  capacitors.  Only 
C'D  micas  can  point  to  a  record  of  dependable  service  of  over  forty 
years.  Here's  why: 


Nika  ttock  — C-0  first  to  ws«  ond  potont 
ttiis  cofistructton.  Affords  uniform  volfog*  gradient! 

I<»dim-nsbir  mke—Sheets  mdividuoHx  tested  for 
uniform  tbicliness  ond  dielectric  strength! 

Social  •xcitttivo  high  molting  point  low 
loM  flHor— Reduces  sfroy  field  losses;  protects 
ogoinst  humidity! 

Vaeoitm  hnprognntod  ottombly»Assures  high 
insulation  resistance;  low  losses;  eliminates  oir 
voids! 

High  proeeoro  mnintninod  on  itocks  —  Results 
in  high  O;  good  copocity  stability. 

Cntt-nlofninsMn  ond  eopt— low-resistance*  wide^ 


path,  positive-contact  terminols  for  series,  poroh 
lei  or  series- porollel  connection.  Speedy,  spoce- 
conserving  insloilotionsl 

Ivory  unit  tottod  iNidor  long,  contlmtOMO 
ovorlood— Assures  maximum  reliable  service. 


Type  50  copocitors  ore  ovoilable  in  oil  commtr-' 
cial  capacity  ond  voltoge  ratings.  For  complete  ^ 
description  of  these  and  Farodon  typo  transmitfer 
copocitors,  write  for  cotolbg.  CORNCll-OUIHICt 
ElKTHC  COtPOHATION,  D»pt,  K.«l  SoufK  Mflill- 
field.  New  Jersey.  Other  plants  in  NevT  Redford, 
Brookline  ond  Worcester,  Moss.;  Rrovidenco,  R.  I.; 
Indianopolis,  Ind.,  ond  subildlory,  The  Rodiart 
Corp.,  Clevelandi  Ohio.  ^ 


ii  ftiMu 
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BRITISH  RADIO 

INVITES  yOU! 

Do  you  realise  that  the  Radio  Show  in  London  this 
year  will  be  the  biggest  show  of  Radio,  Television, 
Telecommunications  and  Electronics  the  world  has  ever 
seen.  In  addition  to  the  wide  range  of  exhibits  which  will 
be  on  show,  visits  to  actual  installations  can  be  arranged  for  interested 
visitors.  Special  arrangements  have  been  made  to  welcome  a  record 
number  of  overseas  visitors.  Will  you  be  coming?  There  is  a  heavy 
demand  for  accommodation  in  England  this  year,  so  it  is  advisable 
to  book  your  travel  and  hotel  accommodation  early. 


•  IProven  ”  | 

•  IDepemlidile 

•  (Quality 


LAB-BILT  DRY  BATTERIES 
Standard  or  Custom-made 


SPECIALTY  BATTERY  COMPANY 

t«y-0*Vac  CvmpRwy 


A  SvbtMiory  ol  ffcv 


KAUI.5S  C’Ol’HT  •  I.ONHON 

August  28  —  September  8 


Information  hrnchurrs  may  be  nhlained  from  THE  RAOlO  INDUSTRY  COUNCIL 
59  RUSSELL  SQUARE  •  LONDON  WC  I  •  ENOLAND 
Telegrams  :  Oidarion,  H'estcent,  London 


NEW 

IMPROVED  DESIGN 

MINIATURE  TUBE  CLAMPS 


PECIALTY 

OFFERS 


•  Easy  to  assemble — just  two  pieces — a  spring 
clip  and  a  base  of  stainless  steel. 

e  Base  mounts  in  same  holes,  using  same 
screws  or  rivets,  as  sockets. 

e  Easy  to  remove  tube,  simply  snop  off  spring 
clip. 

e  Made  to  government  specifications. 

e  Types  available  for  all  standard  miniature 
tubes. 

TYPE  NO.  LENGt'h’'^  SOCKET 

TC-1  1J4~  7-pin 

TC-2  Wi“  7-pln 

TC-3  2"  7-pln 

TC-4  11/,“  9-pin 

TC-5  1  9/16“  9-pin 

TC-6  2“  9-pin 

Write  tor  Drawings. 


Write  for  FREE  CATALOG 

This  catalog  gives  complete  ssrecificotions  of 
78  Lob-Bilt  Batteries  of  industrial  and  hord- 


CUSTOM-MADE  BATTERIES 

Battery  Specificotion  Sheet  illustrated  in  cot- 
olog  enables  you  to  get  any  type  dry  battery 
designed  and  made  to  your  individual  spec¬ 
ifications  —  even  in  small  quantities! 

SUPER  SERVICE 

Specialty  Battery  Company  is  specially 
equipped  to  moke  oil  Lob-Bilt  Batteries  FRESH 
for  each  order  and  ship  immediately.  Give 
your  customers  this  valuable  service.  Write 
for  a  new  catalog  today. 
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DIMENSIONS 

CAN:  Height  above  chassis:  ■•  11 /1o" 

Lugs:  3/8'' 

Available  with  solder  terminals  or  special  miniature 
plug-in  base. 


VERSATILE- 

FROM  SIGNAL  TO  5  AMP.  POWER 

This  latest  addition  to  Allied's  line 
ol  quality  relays  will  meet  the  vi¬ 
bration,  shock  and  environmental 
requirements  lor  air,  marine  and 
ground  applications. 

BULLETIN  ME 

GIVES  COMPLETE  DETAILS. 
SEND  FOR  YOUR  COPY  TODAY 

Also,  be  sure  to  send  for  your  copy 
of  Allied's  Relay  Guide  It  gives 
engineering  data  for  27  Allied 
relays  in  a  concise  tabular  form 
for  easy  reference. 


HERE  ARE  THE  FACTS  AHD  FIGURES 


DIMENSION!:  1-3/16x13/16x1-3/8 

CONTACTS  :  5  amp.  standard.  28  volts  D.C.,  115 

volts  A.C.  Up  to  4  P.D.T.  D.C.  and  up 
to  D.P.D.T.  A.C. 


SENSITIVITY:  D.C.  0.7  watts  D.P.D.T.  (0.1  watt 
in  special  applications) 

A.C.  3  volt- amperes  (operating 
range:  80%  to  110%  of  nominal 
voltage) 

COIL:  Available  for  A.C.  or  D.C. 


HEAT  RISE 

D.C.  50°C  Rise— 2  watts 
85®C  Rise— 3.5  watts 
A.C.  45^C  at  nominal  voltage 
65^C  at  10%  overvoltage 

MOUNTING:  One-screw  mounting  with  locating 
pin. 


Minipower  Relay 


ALLIED  CONTROL  COMPANY,  INC.,  2eastend  ave.,newyork21,n.y. 
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by  keeping  one  lump 
ahead  In  design 

The  smaller  the  equipment— the  more  trouble  from  high 
inrush  currents  . . . 

This  portable  telecast  eouipment  first  used  a  single  pole 
supply  line  relay— but  the  nigh  inrush  currents  the  instant 
after  closing,  sometimes  welded  the  contacts.  Solution 
appeared  to  be  to  use  a  larger  relay  or  to  alter  the  equip¬ 
ment,  increasing  its  size. 

Then:  Ward  Leonard  suggested  a  heavy-duty  midget  par, 
allel  contact  relay— no  larger  than  before— with  poles 
paralleled  and  with  silver-to-carbon  contacts  on  one  pole 
making  contact  before  the  silver-to-silver  contacts  close 
on  the  other  pole. 

Investigate  Ward  Leonard  facilities  for  variations  of 
standard  designs  to  simplify  your  control. 

WARD  LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount 
Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S.  and 
Canada. 


WARD  LEONARD 

ELECTRIC  COMPANY 

Ik  t4uic~  E  nfCm/U/uuC 

RfSiSfOtS  •  RHC0S1AIS  •  t(lAYS  •  CONTROL  OCVICES 


■O’ 


I  FIG.  2 — On*  oi  til*  typical  ■*ctlona  oi 
th*  cabl*  r*p*at*r 


where  necessary.  A  representative 
assembly  is  shown  in  Fig.  2.  The 
complete  assemblage  is  84  inches 
long  and  contains  15  sections. 

Circuit  Elements 

As  far  back  as  1933,  work  was 
begun  on  an  electron  tube  suitable 
for  use  in  a  submerged  repeater. 
Early  models  of  the  tube,  a  sup¬ 
pressor-grid  pentode  with  indi¬ 
rectly-heated  cathode,  had  been 
operated  on  continuous  life  test  for 
as  long  as  ten  years. 

Spacings  between  electrodes  in 
the  tube  are  relatively  large  in  order 
for  the  tube  to  be  able  to  withstand 
the  shocks  of  cable  laying.  Un¬ 
usual  care  was  taken  in  manufac¬ 
ture  to  be  certain  of  solid  welds  and 
to  avoid  the  presence  of  loose  par¬ 
ticles.  Rigorous  inspections  were 
made  on  all  tubes  during  the  vari¬ 
ous  stages  of  assembly. 

Selection  of  tubes  for  use  in  the 
cable  was  based  on  a  comprehen¬ 
sive  examination  of  all  details  in 
the  history  of  each  tube  as  well  as 
the  group  of  tubes  in  which  the  in¬ 
dividual  tube  was  manufactured. 
All  tubes  were  aged  several  thou¬ 
sand  hours  before  the  preliminary 
selection.  Other  tubes  from  the 
same  production  group  were  life 
tested  several  thousand  hours  more 
to  establish  the  quality  of  the 
group. 

,  It  was  decided  at  the  beginning 
to  power  the  repeaters  by  direct 
current  fed  from  land  over  the 
cable  conductor.  Plate  and  grid 
potentials  would  be  furnished  by 
■  the  tube  heaters  connected  in  series. 

These  factors  were  important  in 
i  setting  the  nominal  power  require¬ 
ments  for  the  tube,  about  1 
amp  at  20  volts  for  the  heater  sup¬ 
ply  and  40  to  60  volts  for  plate  po¬ 
tentials. 

Attention  had  to  be  given  to  life 
of  other  circuit  elements,  even 
though  the  electron  tube  is  usually 
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YOU  CAN  mm 

CHANae  SPEEDS  ^ 

IN  A  RATIO  OF  7200:1  IN  A 
SPACE  OF  ABOUT  2CU.  IN.  WITH 

aTELC^HRON  sealed,  self- 
oiling  oear  train...  if  YOUR 
OUTPUT  SHAFT  LOAD  DOES  NOT 
EXCEED  .375  POUND  INCHES?  , 


ON  YOUR  DEFENSE  CONTRACTS 
BY  CALLING  INTELECHRON  INC. 
NEW  BROCHURE  ♦PRECISION 
ON  THE  PRODUCTION  LINE* 
GIVES  A  QUICK  PICTURE  OF 
PERSONNEL  CAPABILITIES  AND 
/MASS  PRODUCTION  FACILITIES. 
WRITE  FOR  YOUR  COPY  TODAY. 


IM’kbwrnmail, 

YOU  CAN  GET  DATA  AND  ESTIMATED 
QUANTITY  PRICES  ON  TELECHRON  T|j 
GEAR  TRAINS  IN  STANDARD  SPEED -CHANGE 
RATIOS  RANGING  FRO/W  7200:1 
TO  25:1  .  WRITE  FOR  THE  FACTS  TODAY.  • 

TELECHRON  INC. A6  ONION  STREET. 
ASHLAND,  MASS.  A  GENERAL  ELECTRIC 
AFFILIATE. 


i  TIMING  MOTORS  AR£  " 
C0N3T/VNTLY  StHCHRONOUS 


instantly 


iprr  ' 

ALL  TELBCHRON 

1 

1 

SPUR  GEARS 

ARE  HOBBED... 

1 

WOT  STAMPED.. .  FOR  TRUER. 
QUIETER  OPERATION  AND 

B 

LONGER  LIFE? 
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^OPHAR 


_ — WAXES 


-COMPOUNDS 


Anti-Corona  high  heat-resistant  compounds  for 
Fly  Back  Transformers. 

Waxes  and  compounds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

Pioneers  in  fungus-resistant  waxes. 

Our  efficient  and  experienced  laboratory  staff 
is  at  your  service. 


ZOPHAR  MILLS,  ir 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


Pacing  the  Held 

The  electronic  industry  is  progressin3  with  seven 
league  strides.  Probably  no  segment  of  this 
industry  has  made  greater  progress  than  that 
accomplished  in  the  design  and  manufacture 
of  crystals. 

=  Stabilized,  metal  plated  and  wire  mounted 
^  crystals  of  today  are  far  superior  in  stability  and 

precision.  £ 

Take  advantage  of  these  advances  by  design-  = 
ing  your  equipment  to  use  modern  crystals  —  = 

such  as  the  H-17.  Compare  the  specifications  = 

_  and  features  of  the  H-1 7  with  the  old-fashioned  •• 

units  of  5  years  ago! 


H-17  SPECIFICATIONS  — Frequency  range  700 
kc  to  100  me.  Hermetically  sealed  metal  holders. 
Wired  mounted,  silver  plated  crystals.  Two  type 
H-17  holders  lit  loctal  socket.  H-17  is  military 
type  HC6/U.  CAATC  #3R1-3. 


JAMES  KNIGHTS  CO. 

SANDWICH,  ILLINOIS 


neu 

MULTICHANNEL 

RECORDING 

COMPONENTS 


BK.1514 
14  chonnalt 


•  All  gaps  in  exact  alignment 

•  Cast  in  a  block  of  synthetic  resin 

•  Magnetic  shielding  between 
channels 

•  Nonmicrophonic 

•  Adaptable  to  many  widely  dif¬ 
ferent  applications  including 
sound  and  pulse  recording 

•  Channels  available  up  to  14 

a/Mi  in/toduceit 
Magnetic  Recording  Rubber  (Synihatic) 
Watch  for  new  announcements. 

tor  injormation  about  these  and  other  Brush 
Magnetic  Recording  Components  in  stock  or 
for  special  purposes,  write 

-  THE  BRUSH 
DEVELOPMENT 
COMPANY 

3405  DIRKINS  AVENUI 
CLEVELAND  14,  OHIO 

‘ddi  //te  ^u/uke  * 
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TRANSFORMERS 
&  INSTRUMENTS 


sui  miniature 

HERMETICALLY  SEALED 
COMMUNICATION 


SUI  miniature 
hermetically  sealed 


TOROIDAL  INDUCTORS 


CQMRQNENTS 


NO.  1 1 10  A  incremental 
inductance  IRIDGE 
A  NECESSITY  FOR  EVERY  LAI 


1 1  TO  O.C.  SURRLY 
DIRECT  CURRENT  UR  TO 
100  MA. 


MEEDSEAL  TREATMENT 
ANE  it  SRECS. 


CHANNEL  MOUNTING 
INEXRENSIVE^EUAILE 


RRECISION  FILTERS 
10  CRS  TO  I  MC 


.SEND  FOR  LATEST  CATALOfi! 

FREED  TRANSFORMER  CO.,  INC 


-  r 

*  —  ; 

?  o  .  ■ 

NO 

1210  NULL 

DETECTOR  t  VACUUM 

TUIt  VOLTMtTtd 
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WHAT  KRlMm 
REQUIREMENTS 


PARABOLIC 

ANTENNAS 


(continued) 


TUBES  AT  WORK 


the  most  vulnerable.  It  was  felt 
that  the  best  assurance  of  depend¬ 
ability  in  the  case  of  capacitors, 
resistors  and  coils  could  be  obtained 
by  conservative  design  and  by  pay¬ 
ing  special  attention  to  cleanli¬ 
ness  during  manufacture. 

An  air-conditioned  area  was  pro¬ 
vided  for  this  purpose  at  the  Mur¬ 
ray  Hill  Laboratory.  Precautions 
were  taken  against  the  entrance  of 
dirt  by  any  possible  means  and  the 
humidity  of  the  air  was  carefully 
controlled  to  prevent  contamination 
from  perspiration  during  han¬ 
dling  of  parts.  A  view  of  one  of 
the  as.sembly  operations  is  given  in 
Fig.  3. 

Field  Trials 

Over  a  period  of  years,  many 
simulated  laying  tests  were  con¬ 
ducted  in  the  laboratory,  including 


Far  mitnwave  systems  .  .  .  sheik  these 
advantages  at  ANDRtW  ParaholU  Aateuaas. 


DEPENDABILITY  ^-An  ocfuo/  record  of  )(X)%  d»p»ndob»/ify.  There  hos  neyer 
been  o  single  mechanical  or  electrical  (oilure  on  an  ANDREW  Parobolic  An¬ 
tenna  .  .  .  onywhere  in  the  world. 


COST  — Exceptionally  low;  mad^  posi.ible  by  high  production. 


LIGHT  WEIGHT  — HIGH  STRENGTH  —  Achieved  by  spun  oluminum  reflectors 
braced  by  formed  steel  struts. 


ADJUSTABLE  MOUNTING  — Through  it  10  degrees  in  azimuth  ond  elevation. 


DEICING  KITS  —  Thermostaticolly  controlled,  ovoiloble  where  required. 


CABLE— Vi oir  dielectric  Teflon  insulated  cable.  Radiator  is  pressure  tight. 
Fittings  for  solid  dielectric  cables  also  available. 


FIG.  3 — Repootor  atMmblr  oporotloa  la 
the  laboratory 


SPECIFICATIONS 


Frequency  Range 


Type  Number 


as  far  as  possible  all  aspects  of 
the  laying  operation.  Tests  were 
made  to  determine  the  effect,  if 
any,  of  the  laying  operation  upon 
electrical  transmission  characteris¬ 
tics  of  the  cable.  Other  tests  were 
made  to  determine  whether  any 
unexpected  effects  would  be  encoun¬ 
tered  because  of  immersion  of  the 
cable  in  water. 

A  deep-water  test  of  the  repeater 
cable  was  made  in  the  Bahamas  in 
1948  using  the  cable  ship  Lord 
Kelvin.  Cable  lengths  up  to  15  nau¬ 
tical  miles  with  repeaters  were  laid 
in  depths  of  water  up  to  two  nauti¬ 
cal  miles.  Several  repeaters  were 
laid,  measured  while  on  the  ocean 
bottom  and  then  hauled  back  up 
again,  involving  much  more  severe 
treatment  than  a  mere  laying  opera¬ 
tion.  Results  indicated  that  the  re- 
,peaters  as  well  as  the  cable  could 


Diameter  of  Parabola 
feet 


Gain  Over  Half  Wave 
Dipole  Decibels 

Beam  Width,  Half  Power 
Points,  Degrees 

Net  Weight,  Pounds 

Thrust  Due  to  Wind  Load¬ 
ing  at  30  Pounds/FT 
Pounds 


your  ent*nno  problems  con  bvif  b« 
$olv«d  by  ANDfffW  — fh«  far9«sf  firm 
of  ontonno  •quipmtnf  spocioliifi  in 
world.  Wrifo  fodey. 
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(Q^ST  SERVICI 


CALirORNIA— Toylw  Flbr*  C*.,  la  Varaa 
(Watl  Caa«l  Flaat)  looming  4-2221 


ILLINOIS— Taylar  FIbra  Ca.,  4554  N.  Ravtai- 
waad  Ava.,  Chlcafla  40  Uptown  t-4733 


INDIANA— Taylar  FIbra  Ca.,  61  S«  Carval 
Ava.,  IntHanapallt  Broortoay  2890 


Vv  herever  your  plant  may  be  located,  there’s  a  Taylor 
Sales  Engineer  ready  to  serve  you.  Call  on  him  when  you 
want  the  best  in  Vulcanized  Fibre,  Phenol  Fibre,  Special 
Glass  Melamine  and  Silicone  Laminates.  Ask  him,  too, 
about  the  complete  Taylor  Fabricating  Service— designed 
to  help  you  save  time,  trouble  and  money  on  your 
machining  operations. 


MASSACHUSiTTS— Taylar  FIbra  Ca.,  Rai. 
316  UnHa4  Bids.,  43  laan  Si.,  Batlan  IS 
.  Highland  2-8170 


MICHIGAN— Taylar  FIbra  Ca.,  SOI  Stopban- 

•an  Bids.,  6560  CaM  Ava.,  DalraU  2 . 

.  Trimly  3-IS93 


MISSOURI— Taylar  FIbra  Ca.,  343S  Chaalaaa 
Ava.,  SI.  laait  Stdnay  6405 


NiW  JSRSiV— Taylar  FIbra  Ca.,  36  Jaarnal 
Spaara,  Jartay  CMy  . .  Jowmol  Sqwora  3-5440 


This  new  I9il  Taylor  Catalog  contains 
complete  specifications  and  description 
of  Taylor  Laminated  Plastics.  See  for 
yourself  how  these  versatile  materials 
can  help  you  produce  your  product  or 
part  better,  faster  and  at  lower  cost, 
tf 'rite  today  for  Catalog  E6 . 


NUN  YORK— Taylar  FIbra  Ca.,  214  CiiHar 
Bids-,  42  Ia«l  Ava.,  Rachatlar  4  BoLar  3767 
Taylar  FIbra  Ca.,  26  Jaarnal  Spaara,  Jaraay 
CHy,  N.  J.  Oi'aby  9-4367 


OHIO— Taylar  FIbra  Ca.,  iaclld  7Ul  Bids-, 
7016  tacHd  Ava.,  Clavaland  3  IndhoH  1-2287 
Taylar  FIbra  Ca.,  238  Lalayalla  Si.,  Daylan  3 
.  .  .  .  Michigan  3711 


PENNSYLVANIA— Taylar  FIbra  Ca.,  Narrit- 
lawn  (Main  FlanI  and  ExacaHva  OMcat) .  . . 

.  . Vollay  Forga  9-2811 

Taylar  FIbra  Ca.,  401  N.  Braad  Si.,  Fhila- 
dalpbla  8  . .  Wolnul  2-6030 


SOUTH  CAROLINA— Taylar  FIbra  Ca.,  1013 
Waadtlda  Bids.,  Oraanvilla  Graanvilla  2-3051 


WEST  COAST  FACTORTi  LA  VERNE,  CALIF. 


WISCONSIN— Taylar  FIbra  Ca.,  3400  W. 
Oybaarn  Si.,  Mllwaakaa  3  Diridon  3-8100 


ELECTRONICS  — W,  1951 


Write  on  your  company  letterhead.  We  will  act  at  once. 
No  eharge,  of  course. 

SEND  FOR  THE  192  PACE  HANDBOOK  OF  PHOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  one 
which  will  fit  your  special  conditions.  Many  ore  especially 
made  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPLICATION  ENGINEERING  SERVICE 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


1951  ALLIED  CATALOG 


World’s  Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


free! 

212‘Page 

Buying 

Guide 


One  Complete  Dependable  Source 
for  Everything  in  Electronics 

Simplify  your  purchasing— send  your  consolidated 
orders  to  allied — the  single,  complete  source  for 
all  Electronic  Supplies.  Depend  on  allied  for  the 
world's  largest  stocks  of  special  tubes,  parts,  test 
instruments,  audio  equipment,  accessories— com¬ 
plete  quality  lines  of  electronic  .supplies.  Our 
expert  Industrial  supply  service  saves  you  time, 
effort  and  money.  Send  today  for  your  FREE 
copy  of  the  1951  allied  Catalog — the  only  cortt- 
plele,  up-to-date  guide  to  Electronic  Supplies  for 
Industrial  and  Broadcast  use. 

ALLIED  RADIO  CORP. 

833  W.  Joduen  Blvd.,  Dapl.  1 1-F-1,  Chicago  7,  lllineit 


RmAie 


We  specialize  In  Electronic 
Equipment  for  Research, 
Development,  Maintenance 
and  Production  Operations 


SEND  FOR 
FREE  1951 
ALLIED  CATALOG 


★  These  miniature  units  actually  require 
a  space  less  than  |5g"  x  ’'g”  *  Vi",  yet 
the  sturdy  desijjn  ciinrrihures  tii  lunj;  life. 

A  Steatite  base  provides  dimensional 
stability  while  mounting  is  accomplished 
thru  a  Hakelite  bracket  which  furnishes 
complete  insulation  as  well  as  elimination 
of  pressure  on  the  ceramic  member.  Elec¬ 
trolytic  silver  conr.uts  insure  best  con¬ 
ductivity  and  longer  operation.  Stable  ad¬ 
justment  is  provided  for  by  the  clinch- 
type  bracket  which  holds  the  adjustment 
screw.  Contact  rating  is  100  watts  115-2.^0 
volts  at. 

Of  course  the  I'lanet  line  includes  many 
other  Timing  and  Thermosrat  units.  Why 
not  investigate  the  vast  lint  of  miniature 
and  sub-miniature  designs  available.  State 
application  or  requirements  when  writing. 

GEORGE  ULANET 
COMPANY 

417  MARKET  STREET 

NEWARK  S.  NEW  JERSEY 

If  your  problem  is  Heat  Control 
your  solution  is  Vianet— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 


Superior  supplie^  ilisc  rathixles.  cups 
anil  anude>  for  the  lainoiix  Rnulnnd 
"Tilted  OITset''  Klectron  Guii  used  in 
peak-performanee  picture  tube<i.  This 
new  aevelopment  of  Rauland  permits 
the  use  of  a  single  Ion  Trap  magnet, 
bends  the  electron  beam  only  once 
and  gives  the  sharpest  pos-ihlc  lieam 
focus.  The  new  Indicator  Ion  Trap 
reduces  adjustment  time  to  a  matter 
of  seconds,  eliminates  the  need  for 


Here  at  Sujierior  we  combine  produc¬ 
tion  know-how,  rc'carch  facilities  and 
engineering  ex[)erience  to  produce 
tubular  parts,  in  manv  forms  and 
metals,  each  dc'igned  to  do  tough 
electronics  jobs  lietter.  We  have  s|ie- 
cialty  ei|uipment  for  the  high  s|ieed 
production  of  anodes,  cups,  cathodes, 
grid  cylinders  and  many  other  (larts 
for  television  and  cathode  rav  gun 


Superior  Tubular  Parts 
...mean  Superior 
Electronic  Performance 


Entineerins . .  .  laboratory  equipment  for 
all  kinds  of  testing,  irirluding  emission 
charaeteristicA  of  nieke)  cathode  materials. 


Part  of  Inspection  Procedure  on  Li.ckseain 

Nickel  Cathodes  as  they  come  »»ff  the  pro¬ 
duction  machine.  Kach  cathode  must  under¬ 
go  many  rigid  te'^ts  before  being  approved. 


m 


A 


justment.  This  "Douhle  Fea.iire” 
gun  is  a  triumph  cf  Rauland  research. 

But  no  electronic  device  can  Ix'  lx*ttcr 
than  the  com[x)ncnts  of  ii^  as-crnhlv. 
That’s  why  Rauland  and  so  many  other 
electronics  matuifacturcrs  specify 
Sufierior  tuhidar  parts. 


structures.  II  vou  are  not  now  a  cus¬ 
tomer  of  Siijx-rior  it  will  pav  vou  to 
eheck  on  the  many  ways  in  which  we 
can  serve  you.  W  rite  for  information 
—  no  obligation  of  course.  Suix'rior 
Tube  Com|iany,  (iermantown 

.\ve.,  Norristown,  Pennsylvania. 


To  Guard  Against  contamination  by  proc¬ 
essing  lubricants.  Su)>erior  tubing  is  thor¬ 
oughly  degrea.->ed  before  each  annealing 
0{>eratiun. 


Which  ft  Ihm  Better  For  Your  Product .  i  i 


SEAMLESS  .  .  .  ?  The  finest  tubes 
that  can  be  made.  Standard  produc¬ 
tion  is  .01(1"  to  .121”  0.1).  inclusive, 
with  wall  thicknesses  of  .(Ktl.y”  to 
.00.)''.  (athodcs  with  larger  diameters 
and  heavier  walls  will  lx*  produced  to 
customer  specification. 


Or  LOCKSEAM*  .  .  .?  Produced 
directly  from  thin  nickel  alloy  strip 
stock.  .0)0''  to  .100”  O.I).  in  standard 
length  range  of  11.5  mm  to  12  mm. 
Round,  rectangular  or  oval,  rut  to 
s(x;eificd  lengths,  lx>aded  or  plain. 


AM  malynt  .OW"  !•  M”  OJ>. 

Cartaim  OTolf,.,  (.03S"  mail.  woM)  Uf  f  OA 


*MF0.  UNDER  U.  S.  PATS.  SUPBRIOR  TUBE  COMPANY  •  f/tefronic  Produces  for  export  through  DriYer-Horrif  Company,  Horrtson,  New  Jersey  •  Hornsoff  6-4SOO 
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MANUFACTURING  CO. 

3949  W.  Schubart  Av*.,  Chicago  47 


withstand  the  laying  operation  with 
a  comfortable  margin  of  safety. 

Tranx mission  System 

The  electrical  circuit  of  the  re¬ 
peater  was  designed  to  get  the  most 
out  of  the  long-life  electron  tube 
in  the  way  of  stability  of  repeater 
gain  and  low  modulation  while  ob¬ 
taining  as  much  gain  as  the  .sys¬ 
tem  would  permit.  Con.sequently  a 
unidirectional  repeater  design  was 
decided  upon  to  obtain  the  most  ef¬ 
ficient  use  of  tubes  and  to  simplify 
the  structure. 

The  circuit  employed,  shown  in 
Fig.  4,  has  three  stages  with  nega¬ 
tive  feedback,  giving  a  gain-versus- 
frequency  characteristic  as  shown 
in  Fig.  5.  The  transmission  band 
is  from  12  to  120  kc  with  insertion 
gain  at  108  kc,  the  top  frequency 
employed  in  traffic,  equal  to  65 
db.  The  repeater  gain  equalizes  the 
loss  in  about  36  nautical  miles  of 
cable. 

Each  of  the  two  cables  transmits 
;  in  only  one  direction.  The  No.  5 
I  cable,  which  transmits  south,  is 
i  114.55  nautical  miles  long.  The 
[  No.  6  cable,  which  transmits  north, 
I  is  124.97  nautical  miles  long.  Each 
I  cable  has  three  repeaters  spaced 
I  about  36  nautical  miles  apart.  Of 
the  six  repeaters,  two  are  in  a  depth 
,  of  about  0.35  nautical  miles  and 


TRANSFORMER  CANS 

STOCKED  IN  STANDARD  SIZES 

We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 

SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 


Croft  Transformer  Cans  are 
drawn  in  one  piece. 


StcUnieM>  Steel  Speciaiuli 


FIG.  4 — Circuit  dioqram  oi  the  subma¬ 
rine  cable  repeater 
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Multiply  your  present  communication  facili¬ 
ties,  realize  new  economies,  and  make  sure  of 
the  greatest  possibilities  for  future  expansion, 
by  insisting  on  a  MOTOROLA,  superior-engi¬ 
neered  Microwave  System. 

With  the  most  private-ouned  microwave  mile¬ 
age  now  in  operation.  Motorola  offers  you  the 
benefit  of  EXPERIENCE,  plus  many  immedi¬ 
ate  and  practical  advantages. 

Operating  in  the  proven  6000  Me.  frequency 
band.  Motorola  Microwave  provides  maximum 
effective  power  gain.  The  superior  frequency- 
division  multiplexing  system  provides  optimum 
reliability.  All  your  electronic  equipment  is  at 
ground  level  for  fast,  precision  maintenance. 


f; ^  k  MpafviMry  Mwtrol 


m 


Installations 


iUconowticol  todio  lnc«rp«ral*d 

Slot*  •(  Coliforfiio 

foA  Am«ri<ofi  flpolino  Co. 

Sholl  Plpolin* 

PonhondU  Eoslom  Pipolifio  Co. 

Toaot  Illinois  Nohirol  Got  Pl^lino  Co« 
Mid-VolUy  Pipolino  Co. 

Sroios  livof  Elo<tri<  TvonsiffiissloA 
Cooporativ* 

City  of  Dayton,  Ohio 
Mkhipon  Stoto  Polico 


Motorola  Microwave  is  the  super  communication  "pack  horse"  of  complete  round- 
the-clock  reliability.  Cross-town  or  cross-country,  office  to  plant — to  branch — to 
mobile  crews,  it  provides  multi-channel  facilities  for  voice  circuits,  supervisory 
control  networks,  telemeter,  and  teletype,  2-way  radio  tie-in,  with  innumerable 
additional  combinations  for  automatically  and  simultaneously  operating  your 
entire  system.  Motorola  Microwave  means  efficient,  economical  point-to-point 
communication. 


COMMUNICATIONS  AND 
CIECTRONICS  DIVISION 


4545  Augusta  Blvd.,  Chicago  51,  Illinois 


World  Itodors  in  FM  2-way  radio  communieotiont  o  2-way  mobila  •  porloblt  •  nucrowovo  •  carrier  and  control  •  twporvisory  control  egoipmoat 
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^ouj  Ccui  iSe 

ATTACHED  &  SOLVmiD 

In  ONE AuEcrnotic  Ofxewilon./ 


Ledex 


RELAYS  and 
CIRCUIT 
SELECTORS 


ROTARY  SOLENOID 
OPERATED 


New  Terminal  Attaching  Machine — 

ottaches  and  solderi  Tariout  siiei  and  types  oi  pre-soldered  tandem 
terminals  (supplied  on  reels)  at  rates  up  to  1200  per  hour.  Machine 
cuts  oil#  clinches  and  solders  terminals  in  one  instantaneous  opera- 
lion«  Eliminates  handling  oi  loose  terminals,  solder  and  Iluz  to 
increase  production  and  lower  costs  on  long  runs.  Stondard  types 
OToUable.  Strong,  perfectly  soldered  joints  are  assured,  os  abso¬ 
lute  control  oi  heat  is  maintained.  Send  for  detailed  information, 
enclose  sample  oi  wire  and  terminal  now  used.  Address  Dept.  E. 

for  ordinary  runs  in  moderate  guontity  we  contmue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 

We  also  make  SMALL  METAL  STAMPINGS,  exact  to  Customer's 


PATTONMacGUYER  COMPANY 


17  Virginia  Avenue,  Providence, R. I 


WRITE  DIRECT  TO 


Manufacturers  of  a  complete  line  of  TV  ond  Radar  Test  Equipment 

Tut-fnsTrumQnt  Colne. 

so  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J. 


Prints.  Modern  Plont,  Equipment  and  Methods.  Precision 
Work.  Moderate  Dio  Charges.  Prompt,  Dependable  Service. 


for  REMOTE  CONTROl 
of  mimi 
COMPIEX  CIRCWrS 


Many  versatile  designs  of  stepping, 
counting,  adding  and  subtracting, 
latching,  and  circuit  selecting  re¬ 
lays  are  made  possible  by  the 
combination  of  the  Ledex  Rotary 
Solenoid  and  wafer  type  rotary 
switches.  Self-stepped  or  exter¬ 
nally  impulsed,  the  device  is  im¬ 
mediately  adaptable  to  many 
remote  control  applications.  A 
choice  of  wire  sizes  permits  a  wide 
range  of  operating  voltages  and 
power  requirements.  Various  types 
of  mountings  further  increase  its 
adaptability.  In  addition  to  its 
positive  control  of  multiple,  com¬ 
plex  circuits,  a  reserve  of  mechani¬ 
cal  power  is  available  for  the  per¬ 
formance  of  duties  other  than 
switching  operations. 

We  supply  to  quantity  users  and 
solicit  the  opportunity  to  be  of 
assistance  in  solving  multiple  cir¬ 
cuit  relay  problems. 


r^POSETELEDJIPTi^ 


#  Converts  a  DuMont  208  or  304  Scope  for 

with  TV  ond  Rodor  pulse  type  signals. 

Response  3  db  down  at  5  M.C. 

#  Completely  self-contoined  including  power 
supply.  No  modifications  to  the  208  or 
304  Scope  required. 

Write 

#  Size  matches  both  Type  208  and  304  scopes  Type  | 

ond  tie  plates  ore  furnished  to  fasten  both  -^jj^  ^ 

instruments  together.  ***  * 

Convert  your  Type  208  and  304  Scopes  for  TV  and  Rodar  testing,  for  only  $195.00 


lie  WEBSTER  STRECT 
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a  screw  driver  for  breakfast 


Nine  A.M.  on  a  glorious  Sunday  morn¬ 
ing.  VC'hat  a  day  for  the  links.  John  is 
all  set  for  a  quick  breakfast  —  with 
plenty  of  crisp  golden  toast.  Suddenly 
a  fl.ish  .  .  .  toaster  out  of  commission. 
John  doesn't  know  it  yet,  but  there  goes 
that  golf  game.  As  a  good  little  fixer- 
upper  he's  tops  in  his  own  mind.  But 
that’s  not  the  Mrs.’  opinion — nor  that 
of  the  local  service  store  where  tomor¬ 
row  John  will  take  the  ’’pieces”  for  a 
professional  repair  job.  And  wait  until 
he  discovers  that  the  manufacturer 
saced  a  few  cents  on  insulation  to  meet 
a  price.  John  won’t  like  it  .  .  .  and  when 
he  buys  a  new  toaster  it  will  be  another 
make. 


nates  the  extra  operation  of  securing 
the  cncis; 

Permanently  rounded — all  corrosive 
volatile  materials  are  removed  and  the 
material  is  permanently  rounded,  with 
crossing  strands  crimped  to  provide  the 
non-raveling  feature; 

Permanently  flexible — unaffeaed  by 
heat  or  aging. 

BH  Special  Treated  is  one  of  a  family 
of  BH  insulations,  each  designed  to 
meet  particular  conditions  in  service. 
Whether  your  problem  is  heat,  cold, 
flexibility,  abrasion,  high  voltage,  or 
resistance  to  chemicals,  there  is  a  BH 
insulation  to  help  you.  Give  us  a  few 
faas  about  your  requirements  —  prod- 
uas,  temperatures,  voltages.  We  will 
furnish  production  samples  for  testing. 

Addreis  Dept.  E-6 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


-L^ow  there  is  a  sleeving  that  with¬ 
stands  temperatures  up  to  1200®  F., 
which  is  unsaturated  yet  non-fraying. 

BH  Special  Treated  Fiberglas  Sleev¬ 
ing  is  a  remarkable  electrical  insulation 
combining  these  properties: 

Permanently  non-raveling — elimi¬ 


•BH  Non-Friying  Fiberglas  Slcevings  are  made  by  an  exclusive  Bentley.  Harris  process  (U.  S.  Pal.  No.  2393S30).  “Fiberglas”  is  Reg.  TM  o(  Osrena-Comiiig  Fiberglas  Cotp. 
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precision  built... 
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TYPE  SX  SYNCHRONOUS  MOTOR 

A  permanent  magnet  type  motor  producing  an 
exceptionally  high  torque,  the  Cramer  Type  SX 
Synchronous  Motor  is  widely  used  with  timing  devices, 
recording  instruments,  commur'cations  equipment 
.  .  .  and  for  many  other  applications  throughout  the 
instrument  and  control  fields  requiring  a  constant 
speed  at  a  given  frequency.  Self -starting 
.  .  .  operates  at  synchronous  speed  only. 
Compact  .  .  .  precision  -  built  .  .  .  available  with  output 
speeds  from  60  R  PM  to  1  24  R  P  H. 


motor 


equipped 


TYPES  SCS  &  SCR  CIUTCH  MOTORS 

Designed  to  meet  the  needs  of  many 
I  timing,  recording,  indicating,  and 
switching  applications  where  an 
accurate  reset  operation  is  essential, 
Cramer  Clutch  Motors  combine  the  Type 
SX  Motor  and  a  differential  gear 
drive.  Two  basic  types  .  .  .  Type  SCS 
ith  direct-acting  clutch  .  .  ,  Type  SCR  with  reverse-acting 
clutch  .  .  .  each  available  in  a  wide  range  of  speeds. 


Cramer  motors  are  also  available  as  Reversible  and 
Chart  Drive  Types.  Write  for  complete  information. 


THE  R.  W.  CRAMER  CO..  Inc. 


ChuU.rs  A/.,  lin.;,.;,  .I.ric.s  U  J.n 

INTIRVAI.  TIMERS  •  TIME  DELAY  RELAYS  •  RESET  TIMERS  •  CYCLE  TIMERS 


FIG.  S — Gain-irequanqr  chaiacterUtlc 
of  repeater 


two  in  about  0.9  nautical  miles. 

1  The  final  repeater  in  each  cable 
is  located  as  close  to  deep  water 
as  possible  so  that  the  signal  will 
be  strengthened  before  it  enters 
shallow  water  and  land  sections  of 
cable  where  crosstalk  and  static 
noise  might  be  picked  up. 

The  cables  are  spliced  directly  to 
underground  cables  at  manholes 
near  the  shore  at  both  ends.  The 
underground  cables  run  in  ducts  to 
the  terminal  equipment  at  the  of¬ 
fices,  a  distance  of  one  mile  at  Key 
I  West  and  three  miles  at  Havana. 

;  The  same  coaxial  circuit  is  used  for 
the  underground  cables  as  for  the 
submarine  cables  but  the  under- 
'  ground  cables  are  provided  with 
electrical  protection  of  helical  steel 
!  tapes,  layers  of  paper  and  an  over¬ 
all  lead  sheath. 

There  are  24  channels  in  each  ca¬ 
ble,  with  each  channel  occupying  a 
band  of  4  kc.  The  signal-to-noise 
ratio  for  the  24  channels  is  about 
'  the  same  as  for  the  same  length  of 
I  high-grade  carrier  frequency  cir¬ 
cuit  on  land. 

The  Cable 

As  in  the  ca.se  of  earlier  installa¬ 
tions,  the  cable  has  a  copper  return. 

!  New  features  are  polyethylene  in¬ 
sulation  as  well  as  design  princi¬ 
ples  that  make  the  cable  circuit 
less  subject  to  change  of  electri¬ 
cal  characteristics  due  to  laying 
stresses.  The  latter  feature  is  im¬ 
portant  in  the  case  of  submerged 
repeaters  because  after  the  cable 
has  been  laid  it  is  impossible  to 
adjust  the  repeater  to  compensate 
for  changes  in  cable  attenuation 
during  laying.  In  ordinary  cables, 

I  this  compen.sation  can  be  taken  care 
I  of  by  adjusting  the  equipment  on 
I  shore. 

I  Special  precautions  were  taken 
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PULSE  TIMERS 


RUNNING  TIME  METERS 


PERCENTAGE  TIMERS 


WILCOX. 


CHOKE 

WILCOX  TYPE  96D  TRANSMITTERS 
CHOSEN  FOR  TWAs  GROUND 
STATION  INSTALLATION 

AT  ROME 


TWA's  far-flung  empire  requires  the  finest 
communications  network  that  research  and  pre¬ 
cision  manufacturing  can  produce.  TWA  has 
long  been  a  user  of  Wilcox  equipment,  and 
Wilcox  is  proud  to  be  chosen  again  as  TWA 
expands  and  improves  its  world-wide  services. 
The  Wilcox  Type  96D  2500  watt  transmitter 
covers  the  2-26  me.  range. 

UNIT  CONSTRUCTION  OFFERS  OPERATING  FLEXIBILITY 

Either  simultaneous  transmission  on  several 
frequencies  or  the  selection  of  an  individual 
frequency  best  suited  to  your  particular  problem. 

JAN  COMPONENT  STANDARDS  FOR  DEPENDABILITY 
All  components  meet  the  latest  JAN  specifi¬ 
cations.  This  means  maximum  resistance  to 
wear,  corrosion,  humidity,  fungus,  temperature, 
and  time. 

for  complete  information  and 
specifications  on  the  Wilcox  96D  Transmitting 
Station. 
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THE  ROLLIN  COMPANY 


TUBES  AT  WORK 


(continued) 


f  REFERENa  ^ 
LABORATORY 
VSTANDARDJ 


DOUBLED 
PROBE  I 
SYSTEM  y 


NEGUGIBLE 


PIN  POINT 
TYPE  PROBE 


PRECISION 


SURFACE 


cwowtm  cornu  POnfruntM  oih  iHa 


3  SOROOUMI  TtPES 
omionscofPfBy 


«  HE  TUX  TtPES 
OEVlOOKOmt 


■  TEOEIIO  T»PE  lt»I0003 
COffEXOVEBomO) 


>B<io«  ube  ;;no  ibhiiodosi  ; sebbuks i»bec  juti  i7/s 
ElCIt  aWE  BBBIDEOIOIOTI 


NEW  SYSTEM 


sToTno  uHii 

I  measures  J 

Impedance ‘VS  . 

loPL AT\VE  POWE^l 

iRcL  --QyglOOONLC 

*100  NLC  TO  ABOV 


REFLECTIONS 


"HARDWAYS" 


HANDWORKED 


INDICATOR - 


^STABLE  SENSITIVE 
1000  CYCLE  NEGATIVE 


FEED  BACK  AMPLIFIER 
FLAT  TOP  SELEaiVITY. 


MIN.  GENERATOR  RF.  POWER 
MILLIWAHS 

*  Full  scale  VSWR  ranges:  1.1/1  -  4.0/1  -  lO./l  and  to  100/1  using  in¬ 
cluded  calibrated  probe  depth  attenuators. 

*  DrFferential  probe  system  for  accurate  measurement  of  low  VSWR. 

*  Usecble  electrical  probe  travel  150  centimeters  (Vi  wave  at  'l(X)  mc/s). 

*  Removable  end  tapers  exhibit  negligible  impedance  transformation  — 
under  1%. 

*  Residual  VSWR  under  1%— voltage  uniformity  ±0.5%  or  better  — me¬ 
chanical  tolerances  held  to  0.2%. 

*  Machine  engraved  centimeter  scale  and  vernier  (Starrett)  measures 
probe  travel  to  0.1  millimeter  accurate  to  0.01mm. 

*  Continuously  adjustable  probe  depth  0  — .500"  calibrated  in  .001" 
steps.  Permits  measurements  of  relative  power  and  maintenance  of 


square  law  crystal  characteristic. 


during  manufacture  of  the  cable  to 
avoid  unde.sirable  irregularities  in 
tran.smi.ssion  characteri.stics.  Be¬ 
cause  of  the  wide  transmission 
band,  previous  schemes  used  to  re¬ 
duce  the  effect  of  variation  of  im¬ 
pedance  among  the  core  lengths 
would  have  called  for  core  lengths 
so  short  as  to  seriously  increase 
the  number  of  joints. 

Irregularities  were  minimized  by 
careful  control  of  conductor  and 
insulation  diameters  and  by  con- 
tinuou.sly  insulated  lengths  of  the 
order  of  12  nautical  miles.  These 
lengths  were  cut  only  as  was  neces- 
•sary  for  handling.  The  shorter 
lengths  were  reas.sembled  in  insu¬ 
lating  order,  as  far  as  possible,  to 
a.ssure  random  addition  of  reflec¬ 
tions  due  to  impedance  irregulari¬ 
ties. 

Structure  of  the  deep  .sea,  or  type 
D,  cable  is  shown  in  Fig.  6  and  7. 
The  central  conductor  consists  of 
a  solid  wire  0.131  inch  in  diameter 
on  which  are  laid  three  copper  sur¬ 
round  tapes,  each  0.014.5  inch  thick 
and  0.148  inch  wide,  closely  con¬ 
forming  to  the  .solid  wire.  The  in¬ 
terstices  of  the  conductor  are  filled 
j  with  polyethylene. 

I  The  return  conductor  made  up  of 
j  six  copper  tapes  is  laid  directly  on 
I  the  polythylene  insulation.  Each 
I  type  is  approximately  0.016  inch 
:  thick  by  0.241  inch  wide,  preshaped 
so  that  when  in  place  they  conform 
to  the  surface  of  the  insulation. 

Over  the  return  conductor  is 
wound  a  teredo  tape  approximately 
0.003  inch  thick  with  overlap. 
Cutched  jute,  the  armor  and  the 
outer  jute  are  applied  over  all.  Four 
types  of  armor  are  employed  in 
,  the  cable  for  use  in  various  depths 
of  water  or  for  special  shore  con- 
:  ditions. 

The  cable  was  manufactured  by 
1  the  Simplex  Wire  and  Cable  Com- 


ISEBVIIKCUTMCO  m  100  LI 


PASADENA  3,  CALIFORNIA 


2070  N.  FAIR  OAKS  AVE. 


FIG.  6 — Slructuia  oi  the  daep-tea.  typa 
D,  annorad  cabla 
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Send  for  FREE  Stokes  ^ 
r  Vocuum  Calculator.  This 
slide  rule  determines  needed 
pump  (opocity  for  any  job. ..shows 
(entigrode  to  Fahrenheit  conversion. 
Other  useful  conversion  tobies 
and  scales  on  reverse 
.  of  rule. 


High  volumetric  and  mechanical 
efficiency  make  these  famous  pumps  economical 
and  reliable  units  in  any  vacuum  system. 


Parts  are  precision-finished,  standard  and  interchangeable.  Freedom 
from  wear  assures  years  of  trouble-prcxsf  service. 
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Capacities  of  Stokes  Microvac  Pumps  run  from  15  to 
500  (rfm  .  .  .  pressures  to  10  microns  absolute.  Power 

cx>nsumption  is  low  and  tne  toi 
mounted  motor  contributes  to  compact 
design  requiring  minimum  floor  spac^;. 


Lubricration  of  the  four  moving  parts  (including  the 
exhaust  valve  of  corrosion-resistant  Teflon)  is  fully  automatic.  There 
are  no  stuffing-boxes  or  grease  fittings,  and  no  packing. 


Stokes  is  the  only  manufacturer  of  equipment  for  complete 
vacuum  systems,  including  Microvac  mechanical  pumps,  oil  difFusioii 
pumps,  McLeod  Gages  and  Vacruum  Valves. 


Consult  with  Stokes  on  the  application  of  vacnium  to  rotary  exhaust 
machines,  house  vactium 
systems,  vacuum  impreg- 
nation,  vacuum  furnaces, 

vacuum  metallizing,  and  HOKES  MAKES 

to  other  applications  in 
which  vacuum  deserves 

exploration.  liidMifial  TiMstMag 

MIB  PWMtef 

PfunsiewittcM  ERsiRniit. 

I  VscwHR  PrecMiiis  Essipiwt, 

I  Higli  Vscowa  fwapi  Md  fitats. 


P.  J.  STOKES  MACtdpM  COMPANT,  P04«  TAMM  MAA^  PIMAMV>HIA  30^  PA. 


For  Drawings  That  Wont 
Get'EDQY^With  Age... 


Specify  Arkwright  Tracing  Cloth!  Then  you  can  be  sure  that 
no  matter  how  often  a  master  drawing  is  yanked  out  of  the 
cabinet,  it  will  never  become  ripped,  or  paper-frayed  around 
the  edges  to  spoil  your  work. 

Arkwright  Tracing  Cloth  is  the  best  insurance  you  can 
get  that  your  drawings  will  never  go  brittle,  discolor  or  become 
opaque  with  age.  Best  insurance,  too,  that  original  drawings  ore 
always  sharp,  clean  and  ghost-free.  Erasures  on  Arkwright  cloth 
re-ink  without  feathering.  And  every  roll  is  carefully  inspected 
for  pinholes,  thick  threads  or  imperfections  of  any  kind. 

All  good  reasons  for  you  to  remem¬ 
ber  :  if  a  drawing  is  worth  saving, 
put  it  on  Arkwright  Tracing  Cloth. 

Would  you  like  a  sample?  Write 
Arkwright  Finishing  Company, 

Providence,  R.  I. 
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p.my  of  CambridKe.  Mass.,  and  in¬ 
corporated  the  results  of  a  cooper¬ 
ative  development  program  con¬ 
ducted  by  that  company  and  the  Bell 
Telephone  Laboratories. 

Terminal  Kquipment 

The  transmission  apparatus  at 
Key  W'est  and  Havana  is  mostly 
standard  equipment  as  employed  in 
land-line  carrier  systems.  The  oper¬ 
ations  involved  in  combining  the 
24  voice  circuits  into  one  band  and 
then  separating  them  again  are  also 
largely  conventional. 

Special  eipializers,  power  .separa¬ 
tion  filters  and  an  auxiliary  ampli- 
i  tier  were  designed  and  the  stand- 
I  ard  transmitting  amplifier  used  in 
i  the  .1  system  was  modified  to  ac¬ 
commodate  the  lower  frecpiency 
I  band. 

I  Each  repeater  contains  a  sharply 
!  tuned  circuit  for  increasing  the 
\  gain  of  the  repeater  above  normal 
I  at  a  distinctive  freciuency  outside 
j  the  transmission  band  of  the  re¬ 
peater.  The  gain  with  reduced 
'  feedback  of  the  individual  repeaters 
can  be  measured  with  the  aid  of  a 
loop  circuit  at  Havana  by  scan¬ 
ning  the  test  frequency  region  with 
an  oscillator  and  detector  at  Key 
West.  This  measurement  procedure 
.  gives  an  indication  of  incipient 
;  decay  of  gain  of  any  repeater. 

Power  for  the  repeaters  is  sup¬ 
plied  over  the  cable  conductor  from 
Key  West.  A  positive  potential  of 
about  250  volts  is  applied  to  one 
!  cable  and  —250  volts  to  the  other 
,  with  a  loop  connection  between  the 
;  two  cables  at  Havana  to  complete 
the  d-c  circuit.  This  neutral  point 
is  connected  to  ground.  Current  in 
the  cable  conductors  is  maintained 
at  0.23  ampere. 

Laying  the  Cables 

Laying  of  the  cables  was  com¬ 
pleted  without  undue  incident  by 
the  cable  ship  Lord  Kelvin  after 
modifications  were  made  in  the 
cable-laying  gear  in  order  to  obtain 
an  additional  margin  of  safety  for 
the  repeaters. 

The  courses  laid  out  for  the  two 
cables  kept  a  five-mile  separation 
between  the  two  cables  and  al.so  a 
five-mile  separation  from  the  near¬ 
est  of  the  cables  comprising  the 
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RMC  DISCAPS 


MOTOROLA’S 

NEW  TS-196 

TELEVISION  CHASSIS 

A  total  of  27  R  M  C  By-pass  and  Temperature 
Compensating  “DISCAPS”  are  incorporated  in 
this  new  Motorola  TV  chassis.  Motorola  engi¬ 
neers  specified  them  in  place  of  tubular  ceramic 
and  mica  condensers  because  of  their  outstand¬ 
ing  performance  and  cost  savings  as  well  as 
their  availability  in  these  trying  times. 


Used  in  this  New  Motorola  Chassis 


BY-PASS  TYPES 

TEMPERATUIIE 
COMPENSATING  TYPES 

7  -  .005  MFO 

7  -  .001  MFD 

4  -  .001  5  MFD 

3  -2X.008  MFD 

1-150  MMF±30%  N-750 

3-  30MMF±10%  N-150 

1-  6tMMF±10%  N-470 
1-1S0MMF±30%  3000  veil 

Engineering  costs  out  of  a  TV  or  radio  chassis 
without  sacrificing  quality  or  performance  is  a 
mighty  important  job  today.  You,  too,  will  find 
an  important  cost  savings  by  specifying  R  M  C 
By-pass  and  Temperature  Compensating 
“DISCAPS.” 

If  you  will  advise  us  of  the  types  of  tubular 
ceramic  and  mica  condensers  which  you  are 
now  using,  we  will  send  samples  of  R  M  C 
“DISCAPS”  with  prices.  The  savings  will  be 
very  apparent. 


EAr  "DISCAPS” 

THt  MIOHT  WAY  TO  SAY 

CERAMIC  CAPACITORS 


^Engineering  with  an  Eye  to  Quality 
and  Cost  Savings 


Me 

1 

1 

DISCAP 

CERAMIC 

CONDENSERS 

RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE;  1708  Belmont  Ave.,  Chicago  13,  III. 

FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 

Two  RMC  Monts  Devoted  ixclusively  to  Ceramic  Condensers 
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Pu/asiti  Road  at  Petenon 


FIG.  7  -  Cutaway  Tiew  oi  conitructton 
ot  deep-sea  type  cable 


Key  West-Havaiiii  network. 

Material  in  thi.s  article  has  been 
abstracted  from  The  Bell  System 
Technical  Jminial,  January,  1951, 
jiaye  (>5. 

Rki-  >;rences 

(1)  W.  H,  Martin,  G.  A.  AndirrKB  and 
B.  W.  Kendall.  Key  \Ve.st-Havana  Sub¬ 
marine  Telephone  Cable  Syaiein,  AIKE 
Trans..  11,  p  1,  Feh.  l'.»22. 

(2)  H.  A.  Affel,  \V.  S.  Gorton,  and  R.  W. 
Ghesnut,  New  Key  We.et-Havana  Carrier 
Telephone  Cable,  liSTJ,  II,  p  137,  April 
la32. 


Filament  Proleelioii  Circuit 


By  Joseph  P'.  Swi.ngle,  Jr. 

Bartol  Research  Foundation 
The  Franklin  Institute 
Swarthmore,  Pa. 


The  use  of  a  vacuum  gage  tube 
as  a  vacuum  indicator  in  a  Van  de 
Graaf  electrostatic  generator  neces¬ 
sitates  a  protection  circuit  to  re¬ 
move  the  filament  voltage  from  the 
tube  in  the  event  of  vacuum  failure. 
A  circuit  to  do  this  is  shown  in 
Fig.  1. 

A  standard  difference  amplifier 
reads  pressure  by  measuring  volt¬ 
age  drop  across  the  grid  resistor  of 
a  6SN7.  The  filament  voltage  should 
be  removed  when  the  pressure  ex¬ 
ceeds  approximately  5  X  10  *  mm 
of  mercury,  corresponding  roughly 
to  a  current  of  50  /la  or  a  potential 
of  50  V  across  a  1-megohm  grid 
resistor. 

It  was  decided  to  use  a  control 
circuit  which  would  remove  fila¬ 
ment  voltage  at  various  pressures 
(voltages).  The  circuit  of  Fig.  1 
incorporates  the  previously  men¬ 
tioned  features  and  operates  the  fil¬ 
ament  cutout  relay  at  any  desired 
voltage  from  0  to  -f-50  v. 

The  setting  of  determines  the 
relay  triggering  voltage.  The  total 
range  of  control  voltages  may  be 


ProBicssivc  universal  winding  machine.  Model  125,  handles  space  wound  coils 
and  solenoids  up  to  8"  in  length,  progressive  universal  coils  up  to  4’  in  length  and 
5”  in  diameter,  universal  coils  up  to  Yi"  in  width,  and  I  F.  coils.  VC'ire  sizes  are 
trom  20x44  gauge.  Cams  are  stocked  from  hii”to)4’in  decresments  of  bn".  Sizes 
larger  than  or  less  than  icn”  decresments  are  made  upon  request.  Head  totail- 
stock  IS  over  8";  base  22" 

Change  gears  and  idler  forming  the  pattern  are  enclosed  in  front.  Traverse 
rack  IS  driven  by  change  gears  and  idler  enclosed  in  back  of  the  head.  The  traverse 
rack  has  a  mandrel  return  crank  and  a  stop  to  insure  return  to  identical  starting 
position.  Large  ball  bearings  on  head  stock  spindle  give  long  life  and  easy  run¬ 
ning.  Ball  bearing  tailstock  with  spring  tension  lever  permits  quick  change  of 
coil  forms. 

Motor  equipment: — %  H.P.  Lmiversal  motor,  V  belt  driven,  double  spool 
carrier  tension  device  with  oilite  bearings,  and  adjustable  tension  friction  brake 
for  changing  winding  tension  of  the  wire. 

Dial  Counter  (Model  50  or  51)  with  6"  full  vision  clock  dial,  accurately 
registers  all  turns. 


There  is  a  GEO.  STEVENS  machine  for  eve^  coil  winding 
need.  Machines  that  wind  ANY  kind  of  coil  are  available 
for  laboratory  or  production  line.  .  ,  .  Send  in  a  sample  of 
.'Our  coil  or  a  print  to  determine  which  model  best  fits  your 
needs.  Special  designs  can  be  made  for  special  applications. 
Write  for  further  information  today. 


■EPRESENTATIVES 

^iik  Tatrft 

6022  No.  to9or«  Avo.,  Chicogo  30.  lilifioU 

ftolph  K.  ttid 

1911  W.  9th  $t.,  lot  Aflgolot  6,  Colifomio 
I.  A.  Staff  «  Co. 

1213  W.  3rd  St..  Clovotond  13.  Ohio 
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BROCHURE 
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REQUEST 
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FINISHING 


ELECTRO-PLATING 


EXPORT  PACKING 
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*as  specified 


Because  all  Leach  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dej>endable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem . . .  it's  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


w 


V 


MOTOt  nARTINO 
RHAY 


,, /OVERLOAD  TRir 
^  UOMT  DUTY 


VHERMCTICAUY 
csauD 


./MIDOn  UTCHINO 
^  RELAY 


. /RADIO 'AND  HlOH 
^  VOLTAGE 


ANTENNA  TRANSEOt 


MUITIPOU  REUV 


MIDOCT  RELAY 


RELAYS  SHOWN  AlOVE  CAN  BE  SUPPLIED  WITH  VARIOUS 
CONTACT  ARRANGEMENTS.  WRITE  FOR  DETAILS. 

BETTER  CONTROU  THROUGH  BEHER  RELAYS 


V  CIRCUIT  CONTROI. 


IL!S^©!a 


SB1S  AVALON  BOULEVARD.  LOS  ANGELES  3.  CALITORNIA 
RapraMKtotivM  in  Principal  Cilia*  of  U.  S.  and  Canada 


TUBES  AT  WORK 


(continued) 


FIG.  I — Schematic  diaqram  oi  iilament 
projection  circuit  and  compari«on  cir. 
cuit.  Pla!3  lupoly  may  be  100  to  2S0  t 


j  increa.sed  or  decrea.sed  by  chanKing 
the  value  of  /?,. 

The  circuit  should  have  many  ap¬ 
plications  where  it  is  desired  to 
triirjrer  a  relay,  counter  or  other  de¬ 
vice  at  predetermined  input  volt- 
aites  usiiiK  a  minimum  of  parts. 


Kinergenev  Broutleast  Pickup 
Head 

By  Antonio  Vaccaro 

Chief  Engineer,  WIIEU 
Portsmouth,  W  //. 

Studios  of  most  small  broadcasting 
stations  are  located  at  some  remote 
point  from  the  transmitter  and  the 
engineering  staff.  The  situation  at 
station  WHKB  is  one  in  which  the 
announcers  or  a  nonlicensed  man 
run  the  controls  and  turntables  at 
the  studio  and  the  engineers  are 
located  out  of  town. 

Whenever  trouble  occurs  on  any 
of  the  pickup  heads,  the  table  is  out 
of  order  until  one  of  the  engineers 
can  get  to  the  studio  and  make  the 
necessary  repairs.  Repairs  may  be 
delayed  for  an  hour  or  more  during 
which  time  the  control  man  has 
only  one  table  at  his  disposal. 

The  pickup  head  and  arm  to  be 
de.scribed  can  be  placed  into  opera¬ 
tion  by  the  control  man  or  an¬ 
nouncer  in  a  matter  of  seconds 
after  trouble  occurs  on  any  pickup 
head. 

A  pickup  arm  was  made  from  an 
I  old  aluminum  based  transcription 
disk  according  to  the  design  shown 
!  in  Fig.  1.  The  pattern  was  cut  out 
I  with  shears,  scored  and  then  bent 
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rubberized  curled  hair 


I’hiitograph  shows  how  the  “gV,  generated  by  a 
6  inch  uneiishioned  drop,  foreefi  the  spring  siis|iended 
hall  clear  to  the  bottom  of  its  container.  It's 
“g’s”  that  tear  the  heart  out  of  a  delicate 
instrument ..  .with  a  hang.  Inset  shows  position 
of  hall  just  before  the  drop. 


Shown  at  right  is  the  same  container 
cushioned  in  Texlite.  The  “g's”  of  the  6  inch 
drop  were  dissipated  by  the  gentle 
deceleration  of  Texlite.  Note  that  there  was  no 
noticeable  downward  movement  of  the  ball. 


Protect  your  instruments  from  hangs 


Texlite  is  your  best  assurance  that  delicate 
equipment  will  arrive  anywhere  —  undam¬ 
aged  and  ready  to  work.  It  combines  high 
deflection  with  low  density —  weight  ranges 
from  1  to  8  lbs.  per  cu.  ft.  Unaffected  by 
changing  moisture  and  temperature  condi¬ 
tions,  Texlite  is  fungus  resistant  and  dust 
free.  Possessing  excellent  resistance  to  aging. 
Texlite  may  be  reused  for  back  and  forth 
shipments. 


Also  available  for  protective  packaging  are 
SPONGEX”  cellidar  rul.l»er,  SPONGEX  CEll- 
TITE"  with  almost  zero  water  al>sorptiou  and 
0.28-0.30  K  factor,  and  TEXFOAM"  latex 
foam  rubber. 

If  you  have  a  protective  packaging  prob¬ 
lem,  consult  our  packaging  division.  Uet  our 
laboratory  analyze,  and  prescribe,  the  pro¬ 
tective  re<piirements  for  your  products  for 
safe  shipment  anvwhere— by  land,  sea  or  air. 


77ic  ITitrlifs  Largest  Si>ecialists  in  Cellular  Rubber 

THE  SPONGE  RUBBER  PRODUCTS  COMPANY 

469  Darby  Placa,  Shalton,  Connecticut 
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first  again  with 

TEFLON 

7-pin  Miniature  Tube  Sockets,  ideal  wher¬ 
ever  high  or  low  ambient  temperatures  or 
frequency  stability  are  problems. 


TRAN$fORM£P<  SHiElOCO  WlR£  Pl(yuP 


CHEMELEC 

HIGH  PERFORMANCE 

TUBE  SOCKETS 


•  Surface  resistivitv'  3.5  x  lO'-'  ohms. 

•  Loss  factor  less  than  0.0005. 

•  Dielectric  constant  2.0  (60  cycles  to  30,000 
megacycles). 

•  Serviceable  at  -  150°F  to  -l-575°F  with  negligible 
change  in  critical  electrical  characteristics. 

•  Vi’on't  carbonize  under  arcing. 

•  0.0%  water  absorption  (ASTM  Test). 

•  Unaffected  by  extreme  humidity,  corrosive 
atmosphere  or  fungus. 

•  Non  flammable. 

•  ('.hemically  inert— unaffected  by  oils,  organic 
or  inorganic  acid,  alkali  or  solvent. 

•  Allocation  limits  supply  to  projects  with 
National  Production  Authority  sanction. 

•  Write  for  catalog  No.  SO-428. 


•  (.hemically  inert— unanectea 

Tl  T  or  inorganic  acid,  alkali  or  so 

•  Allocation  limits  supply  to  p 

t  National  Production  Authority 

•  Write  for  catalog  No.  SO-428 

TEFLON  PRODUCTS 


DIVISION 


SiOC  View 


\BAKELITE  I 

^  Sleeve  I 

End  View  pickup  m^d 


UNITED  STATES  GASKET  CO. 

600  North  10th  Street,  Camden,  New  Jersey 


FIG.  1 — Mechanical  daloUi  oi  the 
emergency  broadcast  pickup  arm 


with  the  aid  of  angle  irons.  The 
arm  w'as  designed  to  fit  around  a 
fairly  good  crystal  pickup  head  al¬ 
though  a  magnetic  head  could  be 
used  just  as  well  with  a  few  changes 
in  design. 

The  only  additional  parts  needed 
for  construction  are  a  UTC  model 
0-11  ouncer  transformer,  a  phone 
plug  and  a  jack.  The  transformer 
serves  the  dual  purpose  of  match¬ 
ing  the  high  impedance  of  the 
crystal  head  to  the  low  impedance 
of  the  turntable  input  of  the  console 
and  also  serves  as  a  counter  weight 
for  the  pickup  arm. 

On  the  finished  arm,  the  phone 
plug  may  be  mounted  approxi¬ 
mately  IJ  to  2  in.  from  the  tail  end 
of  the  arm  depending  upon  how 
much  counter  weight  is  desired. 
The  plug  is  so  mounted  that  it 
serves  as  the  supporting  mount  for 
the  arm  and,  at  the  same  time,  al¬ 
lows  the  head  to  be  raised  from  or 
lowered  onto  the  recording. 

The  head  is  wired  to  the  high- 
impedance  primary  of  the  trans¬ 
former  and  the  secondary  is  wired 
to  the  tip  and  sleeve  of  the  phone 
plug  leaving  just  enough  slack  wire 
to  allow  the  head  to  be  raised  and 
lowered.  Whenever  trouble  occurs 
with  one  of  the  pickup  heads,  the 
announcer  just  has  to  plug  the 
emergency  head  into  jacks  on  the 
turntable. 

A  closed  circuit  jack  was  used 
which  automatically  cuts  out  the 
regular  head  from  the  circuit  and 
places  the  emergency  head  into 
operation.  In  this  way,  no  mis¬ 
match  of  impedance  occurs  because 
of  two  heads  being  across  the  turn¬ 
table  input  circuit  at  the  same  time. 

Some  of  the  construction  details 


KenY< 


LciuHng  tl\'  OiMlit\FkU  for  more  than  25  Yean 

•  built  for  durability 

•  engineered  for 

trouble-free  operation 

oTk. 

•  designed  for  standard 

and  special  applications 

for  all  ARMY-  NAVY  specifications 


use  KENYON  TRANSFORMERS  for 


RADAR  •  BROADCAST  •  SPECIAL  MACHINERY 
JAN  APPLICATIONS  •  ATOMIC  ENERGY 
EQUIPMENT  •  AUTOMATIC  CONTROLS 
EXPERIMENTAL  WORK 


Write  tor  detailt 


KENYON  TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y. 
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It’s  time  we  got  workins  mad! 


As  we  listen  to  the  latest  insults  from 


Moscow,  we’re 
mad. 


Instead,  we’d  better  use  our  heads 
and  get  working  mad. 

It  is  clear  by  now  that  Stalin  and  his 
gang  respect  just  one  thing— strength. 
Behind  the  Iron  Curtain  they’ve  been 
building  a  huge  fighting  machine 
while  we  were  reducing  ours.  Now 
we  must  rebuild  our  defenses — fast. 

As  things  stand  today,  there  is  just 
one  way  to  prevent  World  War  III. 
That  is  to  re-arm— to  become  strong— 
and  to  stay  that  way! 

This  calls  for  better  productivity  all 
along  the  line.  Not  just  in  making 
guns,  tanks  and  planes,  but  in  turn¬ 
ing  out  civilian  goods,  too. 

Arms  must  come  first.  But  we  must 
produce  arms  at  the  same  time  we 
produce  civilian  goods. 

We  can  do  this  double  job  if  we  all 
work  together  to  turn  out  more  for 
every  hour  we  work— if  we  use  our 
ingenuity  to  step  up  productivity. 

All  of  us  must  now  make  sacrifices 
for  the  common  good.  But  we’re 
working  for  the  biggest  reward  of  all 
—peace  with  freedom! 


THE  BETTER  WE  PRODUCE  THE  STRONGER  GROW 


FOR  A  FREE  COPY  OF  "THE  MIRACLE  OF  AMERICA" 

MAIL  THE  COL’PON  to  Public  Policy  Committee,  The  Advertising 
Council,  Inc.,  Dept.  B.P.,  25  West  45th  Street,  New  York  19,  N,  Y. 


WllfE 
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TUBES  AT  WORK 


(continued) 


are  as  follows;  About  3  in.  down 
from  the  top  of  the  Hakelite  sleeve 
of  the  phone  pluK  a  J-in.  hole  is 
drilled  and  then  reamed  out  to  be 
just  sliKhtly  larger  than  J  in.  A 
piece  of  copper  tubiiiK  is  cut  off  to 
a  length  which  fits  snujrKl.v  between 
the  inside  surfaces  of  the  pickup 
arm.  The  tubing  is  pushed  through 
the  reamed  out  holes  which  were 
drilled  horizontally  throuKh  the 
Hakelite  sleeve  of  the  phone  iduR. 
The  tube  should  fit  loosely  enoujrh 
so  that  the  arm  can  be  raised  or 
lowered  with  ease.  Next  the  cop¬ 
per  tube  is  alijrned  with  the  3  16-in. 
holes  on  the  side  of  the  pickup  arm 
and  a  3  16-in.  bolt  is  pas.sed 
through  the  entire  unit  and  a  nut 
is  affixed  tiyhtly.  The  arm  is  then 
complete  and  the  only  job  remain¬ 
ing  is  to  mount  and  wire  a  jack  on 
each  table.  The  jack  serves  as  con¬ 
tact  for  arm,  support  and  horizontal 
pivot  of  arm. 


.\ii  IniproviMl  Tt'lrphoin*  Set 

A  NKW  and  improved  common  bat¬ 
tery  telephone  set  has  been  devel¬ 
oped  by  the  Bell  System.  It  in¬ 
corporates  technical  advances  as 
well  as  a  more  functional  desijrn 
making;  the  handset  smaller  and  25 
percent  lighter  than  the  existing 
type.  One  of  the  new  features  is 
a  manually  adjustable  volume  con¬ 
trol  for  the  rinjrer  which  allows  the 
subscriber  to  chanire  the  loudness 
over  a  wide  ranjre. 

A  .schematic  diagram  of  the  new 
500-set  is  shown  in  Fig.  1.  The 
main  design  objective  was  to 
obtain  acceptable  performance  over 
greater  distances  from  the  central 
office  or  with  finer  gage  cable  con¬ 
ductors  and,  at  the  same  time,  use 


Externa!  Tiew  of  the  handiet 


WRITE  FOR  NEW  CATALOG 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS 


In  rack  or  console,  or  In  its  really  porfob/e  cases, 
the  Moonecorder  will  suit  every  purpose.  PT6 
Series  shown  is  the  most  widely  used  profes¬ 
sional  tape  recorder  in  the  world,  and  is  ovail- 
able  with  3  speeds  (3^4.*  7V2,'’15*)*if  preferred. 


Lifelike  tone  quoiity,  low  distortion  meet  N.A.B. 
standards  —  and  ot  o  moderate  pricel  PT63 
Series  shown  in  rock  mount  also  offers  three 
heads  to  erose,  record,  and  ploy  bock  to  mon¬ 
itor  from  the  tape  while  recording. 


PT7  occommodotes  1 0'  '2  "  reels  ond  offers  3  heads, 
positive  timing  and  pushbutton  control.  PT7 
Series  shown  in  complete  console  model  is  also 
available  for  portable  or  rock  mount.  For  out¬ 
standing  recording  equipment,  see  the  complete 
Mognecord  line  —  PT6.  PT63  and  PT7. 


Mognecord.  Inc.,  Dept  EB*6 
360  N  M<cKi9an  ,  Ctoroeo  1.  Ill 

Send  me  lotest  cotolog  of  Mognecord 
Equipment. 


360  NORTH  MICHIGAN  AVENUE 
CHICAGO  1,  ILLINOIS 

Address  . . . 

C-ty  .  .  Zone  .  .  State 
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FIG.  1 — Schematic  diaqrom  oi  the  new 
SOO-set 


existing  central  office  facilities. 

A  second  goal  was  a  reduction  in 
variations  in  transmi.ssion  between 
individual  users  and  between  sta¬ 
tions  with  wide  variations  in  dist¬ 
ance  from  the  central  office. 

Automatic  change  in  perform¬ 
ance  to  obtain  the  maximum  usable 
increase  in  transmitting  and  receiv¬ 
ing  volume  on  long  loops  has  been 
achieved  by  the  u.se  of  an  automatic 
transmi.ssion  equalizer.  The  in- 
^  serted  loss  characteristics  of  the 
equalizer  are  adjusted  by  the  mag¬ 
nitude  of  the  d-c  line  current 
through  the  set. 

The  initial  design  has  a  tungsten 
ballast  filament  in  series  with  the 
transmitter  so  that  the  effect  of 
transmitting  on  long  loops  is  small. 
On  short-loop  transmission,  how¬ 
ever,  with  high  values  of  d-c,  the 
combined  battery  supply  and  a-c  cir¬ 
cuit  loss  inserted  is  about  5  db. 

New’  transmitter  and  receiver  de¬ 
signs  were  required  because  of  the 
increased  transmission  gain.  The 
receiver  design  utilizes  a  ring  arma¬ 
ture  structure.'  The  structure  is  5 
db  more  efficient  than  the  present 
model  receiver  and  allows  the  upper 
frequency  range  to  be  extended  by 
about  500  cycles. 

In  the  transmitter  design,  modu¬ 
lation  of  the  carbon  was  increased, 
smaller  parts  were  used  and  the 
transmitter  located  more  advan¬ 
tageously  with  respect  to  the  mouth 
to  increase  the  effective  working 
acoustic  pressures. 

This  material  was  abstracted 
from  an  article  entitled  “An  Im¬ 
proved  Telephone  Set”  by  A.  H. 
Inglis  and  W.  L.  Tuffnell  which 
appeared  on  page  239  in  the  Bell 
Sijstem  Technical  Journal  for  April 
1951. 

Reference 

(DUB.  Mott  and  R.  C.  Miner,  The 
Ring  Armature  Telephone  Receiver,  BSTJ, 
3U,  p  110,  Jan.  1951. 
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Why  Corning 
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CONTROUED  J-  •  7  OPTICAl 
UGHT  TRANSMISSION  /  GLASS  QUALITY 


ALL  GLASS 


Television  Bulbs? 


Few  materials  are  more  ideally  suited  to  electronic 
tube  enclosures  than  glass.  For  television  bulb 
applications.  Coming  has  been  able  to  selea  from 
over  50,000 glass  formulae  a  glass  that  meets  every 
requirement — high  dielectric  strength,  high  phys¬ 
ical  shock  resistance,  optimum  light  transmission. 

Lead-free,  this  glass  is  light  in  weight.  Easy  to 
work,  it  is  readily  adapuble  to  production  on 
high  speed  automatic  machinery.  Add  to  this  the 
fact  that  glass  is  a  low  cost,  readily  available  mate¬ 
rial  and  you  can  see  why  many  tube  manufac¬ 
turers  prefer  Coming  all-glass  television  bulbs. 


THERMAL  EXPANSION  \ 


MINIMUM  WEIGHT 


CORNING  GLASS  WORKS,  CORNING,  N.  Y. 


^eaeea^ /wared 


BLBCTRONIC  SALES  DEPARTMENT  —  ELECTRICAL  PRODUCTS  DIVISION 


1851  -  100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-19S1 
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ANTEN 


rom  P  to  K 


a  matter  of  fact,  Workshop  high- 
frequency  antennas  start  below  the  P  band  at  30  nK.  and  continue 
throughout  the  spectrum  to  33000  me.  The  twelve  models  haphazardly 
placed  in  the  box  (above)  may  give  you  an  idea  of  the  infinite  variety 
of  antenna  problems  presented  to  Workshop  engineers  in  their  every¬ 
day  work.  With  research,  test,  and  production  facilities  unmatched  in 
the  industry,  coupled  to  an  experienced  staff,  the  Workshop  can  meet 
the  most  exacting  military  and  commercial  requirements.  If  you  have  an 
antenna  problem  —  write,  or  phone  Needham  3-0005.  No  obligation. 


Specialists  in  High  Frequency  Antennas 

13S  Cr«sccnt  Rood,  Noodhom  Hoights  94,  MossocKwseHs 


THE  ELECTRON  ART 

(continued  from  p  140) 

simple  theory,  the  oblique  incidence 
siirnals  should  be  reflected  can  be 
calculated. 

All  three  transmitting-receivinp: 
stations  will  use  the  model  C-3  auto¬ 
matic  ionosphere  recorder  devel¬ 
oped  by  the  Bureau.  Its  trans¬ 
mitted  power  is  20  kw  and  it  is 
capable  of  scanning  a  frequency 
ranpre  of  1  to  25  me  in  7.5  seconds. 
Siprnals  will  be  transmitted,  re¬ 
ceived  and  recorded  on  film  strips 
at  a  24-hour-per  day-basis. 

The  proposed  experiment  involves 
comparatively  .short  distances.  How¬ 
ever,  it  is  known  that  the  discrep¬ 
ancies  between  theory  and  practice 
increase  in  maRnitude  as  the  dis¬ 
tance  between  transmitter  and  re¬ 
ceiver  becomes  greater.  To  inves¬ 
tigate  this  effect,  the  mobile  unit 
will  be  placed  at  the  midpoint  of 
much  more  widely  spaced  perma¬ 
nent  installations.  The  next  stop 
may  be  between  the  Sterling  station 
and  one  in  the  Hawaiian  Islands, 
Ala.ska,  San  F rancisco,  Puerto  Rico, 
or  Panama.  Before  the  program  is 
completed,  the  mobile  unit  will  have 
been  placed  at  the  midpoint  of  the 
path  to  most  of  the  Bureau’s  iono¬ 
sphere  stations  in  the  western 
hemisphere. 

The  Bureau  will  analyze  the  film¬ 
strip  records  from  each  tri-station 
experiment.  The  analysis  will  shed 
more  light  on  the  causes  of  fading 
and  explain  the  complete  loss  of  a 
signal  between  the  transmitter  and 
the  receiver.  Thus,  at  the  end  of 
this  unusual  series  of  experiments, 
the  Bureau  will  be  in  a  position  to 
supply  all  the  users  of  long-range 
communications  with  more  accurate 
information  for  selecting  the 
proper  frequency  to  transmit  in¬ 
telligence  over  a  certain  path  at  any 
particular  time  of  the  day  and  year. 

Modified  Wallniaii  Circuit 
With  Voltage  Feedback 

By  Shigeo  Shimizu 

Tokyo  Sffcibawra  Electric  Co. 

Enu'osaki  City,  Japan 

This  is  a  report  of  a  new  low-noise 
amplifier  circuit.  The  second  stage 
of  the  W’allman  circuit,  which  is  a 
current-feedback  amplifier,  can  be 
replaced  by  a  voltage-feedback  amp¬ 
lifier,  to  form  a  more  convenient 
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SPEE 


BUY  SPEER 

WHEN  YOU  BUY  RESISTORS 

. . .  for  consistent  high  stabiiity 
in  operation 


your  circuit*  with  R.  F. 
coilf./jfhokos... tubular  and  disc 
capacitors... high  voltago  con* 
d*nsdrs...capristors  by 

JEFFERS  ELECTRONICS.  INC. 
IV/,  DU  BOIS,  PA.  I 

Afi^*r  Sp»f  Corbofi  €•.  Svbsidtary 


CORP0 


A  SPEER  CARBON  COMPANY  SUBSIDIARY 


ST.  AAARYS,  PENNSYLVANIA 
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HELI-COIL  Inserts  Eliminate  Electrolysis 

Provide  Easy  Assembly  and  Disassembly 

Heli-Coil  In^e^ts,  precision-formed  of  stainless  steel  or  phosphor  bronze 
vvire.  permit  freer  use  of  aluminum  and  magnesium  without  risk  of 
electrolysis  . . .  outlast  the  product.  They  strengthen  assemblies  with¬ 
out  use  of  heavy  bushings . . .  are  completely  free  from  vibration  wear. 
Lighter  assemblies  and  more  compact  designs  are  possible  when  Heli- 
Coil  Inserts  are  used  . . .  and  they  never  strip,  gall,  seize,  or  corrode. 

In  cover  plates,  connectors,  radar  pick-up  screens,  stroboscopic  and 
X-ray  etjuipment— wherever  light  metals  are  used  in  communications 
and  electronic  equipment— Heli-Coil  Inserts  allow  wide  use  of  light 
metab  with  assurance  of  permanent,  non-wearing  threads,  .\ssembly 
and  disassembly  are  quirk  and  easy,  however  frequently  needed.  No  in¬ 
ventory  of  oversize  bolts,  studs,  and  nuts  is  required  when  Heli-Coil 
Inserts  are  used  . . .  salvage,  repair,  and  maintenance  are  simplified. 

lleli-Coil  Screw  Thread  Inserts  guarantee  permanent  freedom  from 
tappe<l  thread  troubles.  Made  in  National  Coarse  and  Fine  Thread 
Series,  Unified  Thread  Series,  and  pipe  thread  sizes  . . .  meet  all  indus¬ 
trial,  military,  and  aircraft  specifications.  Class  3  fits  are  standard; 
tools  and  inserts  available  to  suit  pitch  and  major  diameter  for  Class  2 
and  2H  fits. 


HELI-COIL 


TT 


Protecting  Screw  Threads  for  Industry 

CORPORATION 


HELI-COIL  CORPORATION 
47-243  Thirty-Fifth  Street, 
Long  Uland  City  1,  N.  Y. 


Please  send  me 

n  Bulletin  650-R  on  Design  Data 
r]  Bulletin  349  on  Salvage  and  Service 


ZONE  STATE- _ 


j  For  this  purpose,  the  Wallman 
[circuit  (Figr.  1)  was  generally  used 
!  for  its  superiority  in  terms  of 
!  noise-figure;  but  it  has  some  disad¬ 
vantages,  such  as  difficulty  of  ad- 
:  justment,  and  inconvenience  due  to 
the  floating  cathode  of  the  second 
j  stage  tube. 

I  The  operating  expression  of  the 
.second  stage  of  the  Wallman  circuit 
'  is  as  follows: 

if!  =  9nS  (ftt  -f  ifl  Zkt) 

^la  (1  —  9n3  Zu)  =  gmttkt 

1  —  ?->»  Zkt  Zki 

\  (Zu  gml  «|ll)  -|-  E,t 

! 

-  —  1  ^  J- 

I  . .  —  iupa  ipt  =s  £pi  gmi  r,i  “T 

From  these  equations  the  facts 
are  clear  that,  the  second  stage  of 
the  Wallman  circuit  is  a  current 
feedback  amplifier  and  this  stage 
has  lower  input  impedance  and 
lower  noise  output  than  a  normal 
grounded-cathode  amplifier.  It  was 
decided  to  try  voltage  feedback  in 
the  second  stage  to  achieve  the  same 
benefits  that  are  obtained  in  the 
Wallman  circuit  through  the  use  of 
current  feedback.  The  resulting 
circuit  (Fig.  2)  has  the  advantage 
of  a  grounded  cathode  in  the  second 
stage  and  easier  adjustment  due  to 
the  use  of  a  pentode.  The  operat¬ 
ing  expressions  are  as  follows: 

(1)  Without  feedback 

=  Zpi  gmi  (E,  -f-  E,i) 

tpt  =  Zpi  g„t  {tpi  -f-  Epi) 

=  Z,a  gm>  [Zpi  gni  (.E,  -f-  Epi)  -f-  £^1 

(2)  With  feedback 

*»/=  tpilZpi  gmi  =  {E,  -f-  £,1) 

rpt  "  tpxJZpx  gnt  —  zpi  ffnj 

where  the  mean  square  of  E„ 
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EVERY  STEP  in  the  making  of 
a  Thomas  picture  tube  is 
followed  through  with  the 
foresight,  intelligent 
planning,  sound  engineering, 
continuous  research  and 
attention  to  detail  by  Thomas 
designers,  engineers  and 
technicians  whose  experience 
goes  back  to  the  beginning 
of  electronic  tube  history. 
From  drafting  board  to  ship¬ 
ping  platform,  only  the 
highest  quality  production 
control  is  evident.  Little 
wonder  then  that  Thomas 
Photo-tron  picture  tubes  are 
used  by  so  many  major 
TV  set  makers.  See  list  of 
20  at  right  of  this  page. 


\liomas 


moto-trm 

™  PICTURE  TUBES 

^ubet/or/ 


c/IdJV^ 

Sendi’f 


VtaWitraHers 

.-OP'’*®'. 

SC^IT 


STATIONS  WTTS  (5000  WATTS)  ANO  WTTV  (CHANNEL  10) 
OWNEO  ANO  OPERATEO  BY  SARKES  TARZIAN  IN  BLOOMINGTON 


(cQntinued) 


THE  ELECTRON  ART 


It’s  onlt(  natural  ■ 
that  the  largest 
PRODUCER* of 
sw/ltch-tqpe  tuners 
should  produce 
.  the  BEST! 


FIG.  2 — MtxlUicd  Wallman  circuit  p*r- 
miti  grounding  oi  Mcond-itago  calhodo 
and  ollorS  MToral  othor  adTonlagM 


=  4  t  r  )S 

For  the  conditions  studied — center 
frequency  50  me,  and  a  6AK5  tube 
connected  as  pentode 

EJ  =  ikT  p  (4,300) 

The  converted  value  of  this  to  the 
first  tube  grid  is 


By  comparison  of  these  expressions 
and  expressions  of  normal  Wallman 
circuit,  it  is  evident  that  this  cir¬ 
cuit  has  an  equal  noise  figure  for 
the  ease  where 


and  in  addition  to  that,  this  circuit 
provides  easier  adjustment. 


Result  of  the  Experiment 

In  experimenting  with  this  cir¬ 
cuit  for  examination  of  the  fore¬ 
going  theory,  it  was  found  that  this 
circuit  (with  a  center  frequency  of 
52  me,  bandwidth  of  10  me,  and  em¬ 
ploying  a  6AK5  tube)  had  a  noise 
figure  of  1.9,  as  compared  to  2.04 
for  the  normal  Wallman  circuit. 


No  other  commercial 
unit  possesses  all  of  the 
.  Desirable  Features 
found  in  the 


user! 


Electronic  Analysisof  Walking 

The  elimination  of  the  hazards 
imposed  by  slippery  walkway  sur¬ 
faces — responsible  each  year  for  a 
large  number  of  serious  injuries 
and  accidental  deaths— is  the  prin¬ 
cipal  objective  of  a  research  project 
at  the  National  Bureau  of  Stand¬ 
ards.  To  obtain  basic  quantitative 
data  on  some  of  the  factors  involved 
in  the  slipperiness  of  walkways,  the 
Bureau  has  devised  an  electronic 
stepmeter  which  measures  the 
three  components  of  force  produced 
between  the  foot  and  the  floor  in 
normal  walking. 

The  electronic  stepmeter  consi.sts 


Air  Trtmmtrs 


Cathode -Ray 
Tubes 


Centre  Kooted  ^  ^ 
Selemum  Rectifiers  *^V 
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^  SPECiAITY  ^ 
TRANSFORMERS 


V0ttCAN6ESURE.*IF  IT^ 

\^^tindiouse 


Transformer 
Space-saving  problem 


Here’s  a  space-saving  problem . . .  and  another  example 
of  how  Westinghouse  applies  engineering  experience 
to  handle  all  types  of  transformer  problems. 

Th«  problem:  To  build  a  more  compact  filament 
transformer  for  use  with  Phanotron  rectifier  tubes. 

First,  the  transformer  case,  core  and  coils  had  to 
be  made  smaller. 

Second,  the  large  standoff  insulator  between  the 
transformer  case  and  tube  socket  had  to  be  eliminated. 
Because  the  previous  case  was  metal,  a  large  standoff 
insulator  had  been  used  to  keep  the  tube  socket, 
mounted  on  top  of  the  transformer  case,  11,000 
volts  from  ground. 

The  Wostlnghouse  solution:  MOLDARTA  and 
Type  C  HIPERSIL  cores,  two  Westinghouse 
engineered  products. 

Westinghouse  Type  C  HIPERSIL  cores,  }/i  smaller 


than  ordinary  cores,  easily  fit  the  smaller  MOLDARTA 
transformer  case. 

MOLDARTA,  a  low  power  factor,  low  loss  material, 
also  served  as  the  perfect  insulator.  Thus  the  large 
standoff  insulator  was  eliminated  .  .  .  the  desired 
compactness  was  attained  .  .  .  and  a  difficult  space¬ 
saving  problem  was  solved. 


f/  yoK  have  a  tough  tran^ormer  problem,  take  advantage  of  the 
facilities  of  Westinghouse  for  quick,  practical  solutions.  Trans¬ 
formers  specially  designed  for  all  types  (^electrical  and  electiomic 
circuits,  as  well  as  a  wide  selection  tf  standardized  designs  .  .  . 
produced  in  quantity  ,  .  .  with  quality.  Call  your  nearby 
Westinghouse  representative,  or  xvrite  Westinghouse  Electric 
Corporation,  P.  O.  Box  S68,  Pittsburgh  30,  Pennsylvania.  /-70S69 


W^tin^ouse 
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THE  ELECTRON  ART  (continiMd) 

primarily  of  a  two-foot  square  plat- 
'  form  mounted  on  ball  bearings  at- 
:  tached  to  four  J-shaped  springs. 

:  The  four  sides  of  the  platform  bear 
:  against  ball  bearings  attached  to  , 

I  L-shaped  springs  which  are  kept 
I  under  slight  tension  so  that  all  will 
j  follow  the  horizontal  motion  of  the 
I  platform.  Electromechanical  pick- 
j  ups  are  mounted  adjacent  to  the 
appropriate  springs.  Deflections  of 
I  the  springs  due  to  forces  exerted 
I  against  them  produce  output  volt-  * 

j  ages  in  the  pick-ups  proportional  to 
j  the  forces  in  each  of  three  direc- 
'  tions — vertical,  longitudinal,  and 
transverse.  Walkways  on  a  level  | 

with  the  platform  of  the  stepmeter 
are  used  so  that  walking  on  a  level 


□•ctronic  stapmater  maoaiuat  Iha  aar- 
tical  and  horizontal  eomponontz  oi  tho 
iorcos  azorlod  by  tha  lag  on  a  wolkwoy 
luifaca  during  a  ilap 

I 

j  surface  can  be  simulated.  The  out- 
I  put  voltages  are  amplifled,  and  are 
I  recorded  with  respect  to  time  by  an 
;  oscillograph. 

i  Oscillographic  recordings  of  the 
I  vertical  and  horizontal  components 
:  of  the  force  exerted  by  the  leg  on 
i  the  platform  of  the  stepmeter  dur- 
;  ing  a  step  have  been  analyzed  for  7 
:  men  and  5  women.  Curves  for  the 
vertical  forces  show  two  maxima 
I  during  each  step,  usually  greater 
than  body  weight,  and  a  minimum, 
I  between  the  two  maxima,  usually 
'  less  than  body  weight.  The  two 
I  maxima  occur  when  the  body  is 
I  being  accelerated  upward. 

Curves  for  the  horizontal  forces 
in  the  longitudinal  direction  fre¬ 
quently  show  a  slight  backward 
thrust  when  the  foot  first  contacts 
the  platform,  indicating  that  the 
body  is  being  accelerated  forward; 


speed,  simplify 
and  assure 
accurate  work 


ELECTRONIC  VOLT  OHMMETER 
Measures  AC  and  DC  voltages 
0*1000  volts;  Ohms;  0  ohms  to 
1000  megohms  on  seven  over¬ 
lapping  ranges;  OB:  — 20  to 
4-51  DB;  Full  scale  sensitivity 
for  AC.  DC.  —DC,  AF.  IF,  RF 
ond  l/HF  potentials  virith  maxi¬ 
mum  accurocy  and  stability. 
Ask  for  Catalog  Sheet. 


In  production,  alignment, 
testing  or  quality  control, 
Clippard  Capacitance  and  ^ 
Resistance  Comparators 
and  Electronic  Volt-Ohm-  ' 
meters  save  time  and  cost 
in  all  types  of  electronic 
manufacture.  Used  by 
radio,  electrical,  resistor 
and  condenser  manufac¬ 
turers  and  large  parts  job¬ 
bers,  the  instruments  illus¬ 
trated  provide  unerring 
accuracy  in  both  laboratory 
and  production  work. 

Accuracy  of  belter  thon  ^  1  %  through 

range  of  100  ohms  to  100  megohms.  ^ 

Some  fast,  easy  operation  os  companioo  ^ 

instrument,  PC-4  above.  Ask  for  Cotalog 

Sheet.  ^  ^  ^  - 

INSTRUMENT  LABORATORY  INC. 

1 125-6E  Bank  St.,  Cincinnati  14,  O. 
MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


PC-4  CAPACITANCE  COMPARATOR 


Any  type  of  condenser  can  be  checked, 
graded  or  sorted  on  this  instrument.  Un¬ 
skilled  operators  can  process  up  to  17 
copocitors  per  minute  with  obsolute  ac¬ 
curocy.  Ask  for  Catalog  Sheet. 


PR-5  RESISTANCE  COMPARATOR 
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PLASTICS 


k«tt«r  Things  for  hattar  living 
. . .  rhraugh  Chtmlitry 


Nylon  plastic  and  *‘Alathon* polythene 
resin  meet  mechanical  and  electrical 
requirements  for  automotive  antenna 


ksabtMf 
Bushings  of 
“AUTHOH" 


Two  Du  Pont  plastics  materials  —  nylon  and  “Alathon”* 
polythene  rcmin— are  playing  key  roles  in  the  success  of 
this  new  motor-driven  antenna  used  on  Packard  automo¬ 
biles.  A  4V^-foot  flexible  rod  which  raises  and  lowers  the 
“live”  members  is  made  of  nylon,  as  are  the  two  gears  that 
transmit  power  from  the  motor  to  pulleys  which  drive  the 
rod  upward  and  downward.  Insulating  bushings,  which 
must  have  very  low  moisture-absorption  and  excellent 
dielectric  properties  at  radio  frequencies,  are  molded  of 
“Alathon.” 

The  rod  must  have  an  unusual  combination  of  properties. 
Most  important  of  these:  it  must  be  rigid  enough  to  force 
the  antenna  up  and  down,  yet  flexible  enough  to  fold  into 
a  trombone-like  position  when  the  antenna  is  down;  and 
it  must  also  have  good  dielectric  properties.  Only  nylon 
was  found  to  meet  the  mechanical  requirements,  while  at 
the  same  time  maintaining  a  high  “Q”  and  low  capacity. 
The  nylon  rod  and  gears  have  been  subjected  to  as  many  as 
80,000  cycles — many  more  times  than  they  could  possibly 
be  called  on  to  withstand  during  the  life  of  any  car.  Neither 
shows  any  sign  of  wear. 

Roth  nylon  and  “Alathon”  are  finding  a  number  of  uses 
in  molded  parts  for  electrical  equipment,  in  addition  to 
their  many  well-known  applications  in  wire  and  cable. 
Nylon  is  used  in  such  items  as  coil  forms,  insulator  bush¬ 
ings,  grommets,  motor  slot  liners,  switch  components  .  .  . 
“Alathon”  in  radio  and  television  parts,  putting  com¬ 
pounds,  etc. 

Demand  for  both  nylon  and  “Alathon”  currently  ex¬ 
ceeds  supply.  However,  we  suggest  that  you  evaluate  these 
materials  for  future  application.  We  will  gladly  discuss  the 
availability  of  quantities  for  development  work.  For 
additional  information,  write:  *tii>oi 


Wh*n  drivar  puthat  button,  motor-driven 
worm  gear  turns  nylon  gears,  which  turn 
spring-loaded  pulleys.  Nylon  rod  is  driven  up 
by  pulleys,  forcing  “live"  members  upward. 
Rod  coils  into  trombone-like  shape  (dotted 
line)  when  antenna  is  lowered.  (Automatic  an¬ 
tenna  used  on  1951  Packants  made  by  Casco 
Products  Corp.,  Bridgeport,  Conn.) 


E.  I.  du  Pont  do  Nemours  &  Co.  (Inc.), 
Polychomicolt  Dept.,  District  Offices: 
3S0  Fifth  Avenue,  Now  York  1,  Now  York 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 
845  E.  60lh  St.,  Los  Angeles  1,  California 
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During  World  War  II,  we  supplied  cab* 
inets,  control  assemblies,  chassis  and 
aimilar  equipment  to  many  of  the  na¬ 
tion's  major  war  production  manufac¬ 
turers.  .4nd  we're  doing  it  again  today. 

If  you  need  a  dependable  supply  of 
components  of  this  type~built  to  your 
specifications— you’ll  find  this  sub-con¬ 
tracting  experience  of  ours  extremely 
valuable.  We  know  the  important^  of 
precision  quality,  carefully  inspected 
work,  on-time  deliveries,  and  the  ability 
to  meet  your  particular  contract  require¬ 
ments  with  the  minimum  of  attention 
on  your  part.  Complete  information  on 
our  facilities  and  capacity  is  yours_for 
the  asking. 


^  CALL^weire  rooAyf 


CORRY-JAMESTOWN  MEG.  CORP. 

CORRY,  PENNSYLVANIA 


THE  ELECTRON  ART  (csatisved) 

this  backward  thrust  is  of  very 
short  duration  and  occurs  at  about 
the  same  time  the  curve  for  the 
vertical  force  shows  a  sudden  de¬ 
flection  or  reversal  in  direction. 

The  longitudinal  forces  reach  a 
maximum  in  the  forward  direction 
shortly  after  the  heel  contacts  the 
platform,  thus  retarding  forward 
movement  of  the  body.  They  reach 
a  maximum  in  the  backward  direc¬ 
tion  as  the  ball  of  the  foot  prepares 
to  leave  the  platform,  thus  acceler¬ 
ating  the  body  in  the  direction  of 
progre.ssion. 

The  transverse  forces  were  rela¬ 
tively  small.  For  the  most  part, 
their  direction  is  outward  from  the 
body  and  depends  upon  which  leg 
is  involved.  The  transverse  forces, 
however,  would  likely  be  materially 
increased  when  the  direction  of 
progress  is  abruptly  changed. 

In  general,  the  results  showed 
that  during  the  retarding  phase  of 
a  step,  a  minimum  coefficient  of 
friction  of  around  0.2  is  essential 
if  slipping  is  to  be  avoided.  When 
walking  is  entirely  automatic  and 
subject  to  sudden  changes  in  veloc- 
!  ity  and  direction,  a  higher  coeffi- 
j  cient  would  likely  be  necessary  to 
prevent  slipping. 


Instantaneous  Peak  V oltmeter 

!  The  circuit  shown  in  Fig.  1  is 
\  capable  of  measuring  the  height  of 
an  individual  voltage  or  current 
pulse,  regardless  of  the  amplitude 
of  the  preceding  pulse.  This  sort 
of  operation  is  desirable  in  certain 
biological  applications. 

The  grids  of  V,  are  biased  so 
that  in  the  absence  of  a  pulse  no 
current  flows  in  that  tube,  regard¬ 
less  of  the  charge  on  capacitor  C. 
The  amplitude  control  potentiom- 
I  eter  adjusts  the  voltage  at  the  grid 
of  V|  to  be  less  than  that  appearing 
at  the  grids  of  V,.  The  latter  tube 
acts  as  a  switch — it  conducts  cur¬ 
rent  in  either  direction  during  a 
pulse  and  acts  as  a  high-impedance 
in  the  absence  of  a  pulse. 

I  If  the  height  of  a  pulse  appearing 
at  the  cathode  of  F,  is  greater  than 
the  voltage  on  C,  V„  will  conduct, 
and  C  will  charge  to  the  new  volt¬ 
age  with  a  time  constant  RoC, 
where  Ro  is  the  series  resistance  of 
the  output  of  cathode-follower  F, 
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CHOICE  OF 


GUARDIAN 

RELAYS 


NEW  CATALOG  on  Hermetically 
Sealed  Guardian  Relay*  with 
various  container*  i*  -/our*  for 
the  asking,  cost-free. 


ONE  OF  ALINE 


THE  MARINES  FOR  ^efieHcCoUc 

W  ‘'Prom  the  halls  of  Montezuma”  to  marine  testing 
laboratories  —  technicians  are  singing  the  praise  of 
Guardian  Relays.  The  Series  335  D.C.  Relay  shown  WV  AfHW 

above  is  but  one  of  a  most  comprehensive  line  of  wL  %  Ew 

Guardian  Relays  approved  by  the  Marine  Gsrps  and 
all  branches  of  the  Armed  Forces.  Available  with 
open-type  construction  or  hermetically  sealed  — 

Guardian’s  Series  335  D.C.  Relay  or  any  Government 
Approved  Guardian  control  unit  used  singly,  in  com¬ 
bination,  or  in  completely  packaged  controls,  will 
serve  you  faithfully  and  well. 

The  Series  335  D.C.  Guardian  Relay  shown  above  is 
available  with  the  A.N.  Connector  Plui,  Octal  Plu6  and 
Lui  Header  hermetic  seal  containers.  Packs  loads  of 
power  over  a  wide  operating  range,  withstands  the  jtrLCOUKCtO* ftuc 
rigers  of  dust,  moisf  ure,  salt  air,  temperature  changes,  HHMinc  stMfO 

vibration  and  impact.  COUTAttfS 


30A.C.  Scfitt  310  A.C.-II5  D.C.  S«ri«t  330  A.C. 


Series  SOS  D.C.  Oetiei  «10  A.C.— *1S  D.C. 


WRITE  OR  WIRE.. .  FREE  CATALOG,  SPECIFIC  RECOMMENDATIONS,  NO  OBLIGATION. 

GUARDIAN^ELECTRIC 

1625-G  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 
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If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 
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FIG.  1 — Schematic  diagram  oi  Instoo- 
taneoiu  peak  Toitmeter 


and  the  forward  saturation  resist¬ 
ance  of  F,,.  If  the  incoming  pulse 
is  less  than  the  voltage  on  C,  V,, 
will  conduct,  and  C  will  discharge 
to  the  new  voltage  with  the  same 
time  constant  The  trailing  edge  of 
the  pulse  cuts  off  both  sections  of 
V,  and  in  the  interval  between 
pulses  C  discharges  with  time  con¬ 
stant  RjC,  where  R„  is  the  parallel 
resistance  of  the  input  resistance 
of  F„  the  parallel  resistance  of  the 
two  sections  of  F„  and  the  leakage 
resistance  of  C. 

j  With  the  components  shown,  ac- 
I  cording  to  Tobin,  Grundfest  and 
t  Schoenfeld,  who  describe  this  de- 
j  velopment  in  detail  in  the  March 
1951  issue  of  The  Review  of  Scien- 
I  tific  Instruments,  a  0.1-/tsec  pulse 
I  of  maximum  amplitude  and  mini¬ 
mum  frequency  (T  =  5  sec)  shows 
■  a  decay  of  less  than  2  percent  of  the 
I  interval  between  pulses.  At  fre- 
I  quencies  of  1  cps  or  higher  there  is 
j  no  observable  decay  on  the  meter 
I  between  pulses. 


terms  of  volume  production  as  in  our 


ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation. 


MOSINEE  PAPER  MIUS  COMPANY*  MOSINEE,  WIS. 
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Additional  “Trons” 

By  W.  C.  White 

Research  Laboratory 
General  Electric  Co. 
Schenectady,  N.  Y. 

Since  publication  of  a  list  of  words 
ending  in  the  suffix  iron  in  the  May, 
1950,  issue  of  Electronics,  these 
additional  words  and  meanings 
have  been  brought  to  our  attention. 
Additron — A  Canadian  special- 
purpose  computer  tube. 
Airlectron — Name  of  a  firm  mak¬ 
ing  electronic  equipment. 
*A1phatron — Trade  name  for  a 
form  of  blow  gun. 

Anticyclotron — A  form  of  travel¬ 
ing-wave  tube. 

Bio-tron — Trade  name  for  a  phar¬ 
maceutical  product. 

Circlatron — Trade  name  for  prod- 
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diversified  experience 
in  electronics 


•  Contracts  with  U.  S.  and  foreign  governments 
lor  electronic  work  are  nothing  new  at  Air 
Associates!  For  many  years,  our  Electronic 
Division  has  been  developing  and  manufac¬ 
turing  LF,  VHF  and  UHF  communication  and 
navigation  systems,  landing  systems,  firing  error 
indicator  systems,  echo  ranging  systems  (includ¬ 
ing  sonar)  and  special  miniaturised  electronic 
devices.  Our  wide  experience  and  ezi>anded 
facilities  for  airborne,  marine  and  ground  elec¬ 
tronics  equipment  are  available  to  help  solve 
your  design  and  production  problems.  Your  in¬ 
quiry  to  Teterboro  will  receive  prompt  attention. 
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STANCOR  PART  Nu.  OP' 


MEETS  MIL~T-27.  GRADE  1.  CLASo  A  SPECS 


DIMENSIONS.  4-5  16"'x5-l7l6'’x5-l/2"  |  WEIGHT  12. 2  lbs 


TEST  VOLTS 
60  CY  RMS 


115V 

50-60  CY 


1500V  RMS 
TEST 


This  isn’t  the  simplest  nor  the  most  complicated  trans¬ 
former  STANCOR  has  designed.  It  is  a  good  example, 
however,  of  the  kind  of  custom  transformer  design  prob¬ 
lem  that  STANCOR’S  experienced  engineers  meet  and 
solve  every  day  as  a  matter  of  course.  That’s  why  we  are 
confident  that,  whatever  your  special  transformer  problem 
may  be,  STANCOR  engineers  can  and  will  solve  them. 
Write  today!  Your  inquiries  will  be  promptly  answered. 


uct  of  a  certain  firm. 

Combustron — Trade  name  for  a 
combustion  analysis  equipment 
using  high-frequency  heating. 

Connectron — Trade  name  for  a 
mercury-vapor  discharge  flash 
lamp. 

Cyclosynchrotron — A  particle  ac¬ 
celerator  of  Australian  design. 

Dekatron — A  cold-cathode  count¬ 
ing  tube. 

Diotron — (1)  Trade  name  for  a 
line  of  electrical  instruments. 
(2)  Computer  circuit  utilizing 
an  emission  limited  diode. 

Duo-tron — Trade  name  for  a  musi¬ 
cal  instrument. 

Isatron — Trade  name  for  an  ana¬ 
lytical  mass  spectrometer. 

*Isotron — An  electronic  equip¬ 
ment  for  the  detection  of  brain 
tumors. 

Kartron — Trade  name  for  a  device 
to  test  for  shorted  turns  in 
windings. 

Kemtron — Name  of  a  firm  making 
electronic  equipment. 

Kilotron — Trade  name  for  an  Aus¬ 
tralian  rectifier  tube. 

♦Megatron— Trade  name  for  a 
transmission  line  insulator 
tester. 

Myriatron — A  name  of  a  firm. 

Nova-tron — Trade  name  of  a 
pharmaceutical  product. 

Omegatron — A  special  miniature 
sort  of  cyclotron  useful  for  in¬ 
strumentation  in  nuclear  phys¬ 
ics. 

Oxytron — Trade  name  of  a  Danish 
type  of  tube. 

Fentron — (1)  Name  of  a  firm  mak¬ 
ing  electronic  equipment.  (2) 
Trade  name  for  a  dictating  ma¬ 
chine  of  the  wire  recorder  type. 

Phaostron — (1)  Name  of  a  firm 
making  electronic  equipment. 
(2)  Trade  name  for  a  product 
of  a  firm. 

*FhasUron — Trade  name  for  a 
television  antenna  design. 

Plasmatron — A  form  of  continu¬ 
ously  controllable  gas  tube. 

Folytron — Name  of  a  firm. 

Freceptron — Trade  name  for  hear¬ 
ing  aid  type  of  device. 

Qualitron — Name  of  a  firm  making 
radio  equipment. 

♦Rectron — Trade  name  for  tube  of 
German  manufacture. 

Rheotron — A  name  once  used  for 
a  type  of  electron  accelerator. 

*V'’ectron — Trade  name  of  a  micro- 
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WRITE  FOR  BULLETIN  FC-5101 


FERROXCUBE 


Th«  extemive  rvMarch  and  tuccattful  manufactur¬ 
ing  •xp«rienc«  accumulatod  in  th«  15-y*ar  pariod 
sines  the  initial  development  of  Ferroxcube  —  the 
first  ferro-magnetic  ferrite  core  material  — can  be 
extremely  helpful  to  you. 

Manufacturers  who  specify  and  use  nor>-metallic 
magnetic  core  materials  can  get  this  unique  tech¬ 
nical  know-how  only  through  the  engineering  and 

B production  personnel  of  the  Ferroxcube  Cor- 
I  poration  of  America  —  a  joint  affiliate  of 
I  Philips  Industries  and  the  Sprague  Electric 
^  Company,  eeeeeeeee 


Ferroxcube  manufacturing  processes  ore  carefully 
controlled  from  the  initial  admixture  of  the  basic 
metal  oxides  to  the  final  finishing  operations  on  the 
sintered  cores.  A  modern  60,000  sq.  ft.  plant,  de¬ 
voted  exclusively  to  the  monufocture  of  Ferroxcube, 
assures  you  of  a  dependable  source  of  supply. 

Ff  ATURIStThe  bask  advantages  of  Ferroxcube  are 
high  permeability  and  high  volume  resistivity.  It 
mokes  possible  smaller,  lighter  finished  components 
with  low  electrkol  losses.  The  cost  of  finished  parts 
is  considerably  less  than  those  designed  about 
laminated  steels  or  powdered-iron  cores,  e  *  e 


RROXCUBE  CORPQlrXTION  OF  AMERICA 

A  Joint  Affilioto  of  Philips  Industrios  and  Sproguo  Electric  Co.,  Managed  by  Sprague  e 
50  East  41st  Street  •  New  York  17,  New  York  •  PLANT:  Saugerties,  New  York 


ECLIPSE-PIONEER 

Announces  the  New  Line  of 


PYGMY 

SYNCHROS 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
precision-huilt  pygmy  weighing  only  IH  oz.  while  scaling  only 
1.278’  long  ana  .937'  in  diameter  (the ‘same  diameter,  inci¬ 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  15  minutes  oti  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

*116.  TIAK  «A«R  •UUHK  AMATtOH  COtfMATMM  LOOK  EM  TMI  PIONEER  MAlK  OP  QMLITV 

■C6.  «.«.  PAT.  OPP. 


Typical  Performance  Characteristics 


On«  AY<201<3  Driving  | 

On#  AY-SOO-3  Driving 

On*  AY.500-3 
Control  Tronsformor 

Two  AY.500.3 
Control  Tronsformor 

On*  AY-50O-3 
Control  Tronsformor 

INRUT 

Voltage 

26-volts,  single-phase 

26-volts,  single-phase 

26-volts,  single-phase 

Frequency 

4(X)  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

110  milliamperes 

55  milliamperes 

Power 

0.8  watts 

1.2  watts 

0.9  watts 

Impedance 

105-fj280  ohms 

100+j220  ohms 

290-l-j370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 

40  millivolts 

40  millivolts 

40  millivolts 

Sensitivity 

310  millivolts  degree 

280  millivolts/ degree 

245  millivolts  degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spread) 

0.6  degrees 

0.6  degrees 

0.75  degrees 

Otlwr  E-f  pmitiM  CMnpMMits  Itr  tarv*  iMdmiifm  md  CMipvtmg  agaipniMl: 
Sarvo  moten  and  lyslamt  •  rala  ganorolor*  «  gyros  •  tlabili- 
lalien  aguipmsm  •  twbin*  pewor  suppliot  •  ramola  indicating- 
transmitting  systems  and  spociol  purposa  aloclron  tubas. 


For  detailed  irdormation,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 
CMport  SoIm:  tvndU  InffwtioMi  Dlvleton,  72  PffHi  Av««iw«y  N«w  Yarli  11,  N.  Y. 


wave  spectrum  analyzer. 
*Videotron — Trade  name  for  a 
cathode-ray  tube. 

*Vitron — Trade  name  for  a  glass 
fiber  insulation. 

Vocatron — Trade  name  of  equip¬ 
ment  for  an  intercommunication 
system. 

*These  names  appeared  also  in 
the  list  published  in  the  May,  1950, 
Electronics,  but  were  applied  to 
different  devices  or  business  firms. 


Differential  Analyzer  Uses 
Plug-In  Units 

By  C.  D.  Morrill 

Goodyear  Aircraft  Corp. 

Akron,  Ohio 

Geda  (Goodyear  Electronic  Differ¬ 
ential  Analyzer)  comprises  equip¬ 
ment  designed  to  analyze  the  per¬ 
formance  of  dynamic  systems 
under  the  influence  of  initial  and 
boundary  conditions  and  driving 
forces  by  simulating  the  mathe¬ 
matical  operators  of  the  integro- 
differential  equations  which  repre¬ 
sent  them.  The  solution  of  a  rather 
wide  and  complex  range  of  engi¬ 
neering  problems  with  acceptable 
precision  is  thus  made  feasible. 
Such  problems  extend  into  the 
varied  fields  of  aircraft  design  and 
control,  vibration  analysis,  indus- 


FIG.  1 — GEDA  Unaac  computer 
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...by  the  company  they  keep 


CELECTING  relays  for  dependable  remote  control  is 
^  a  lot  like  choosing  friends.  It’s  easy  to  go  wrong, 
and  the  best  measurement  is  the  background  from 
which  they  spring.  That’s  why  we  pictured  above 
several  types  of  North  Relays  used  in  automatic  tele¬ 
phone  switching,  a  specialty  of  this  company  for 
sixty  years. 

'  There  is  no  higher  quality  relay  than  those  designed 
for  telephone  service.  The  experience  and  know-how 
with  which  North  meets  these  specifications  goes  into 
every  type  of  relay  bearing  the  North  name.  You  can 
get  North  Relays  to  meet  every  requirement  in  high¬ 
speed  sensitive  control;  from  Midgets  to  Multiples; 
from  low  power  transfers  to  switching  5  amp  loads 
at  250  V;  from  single  make-breaks  to  the  control  of 
32  circuits  with  one  impulse  through  a  single  pair 
at  low  voltage. 

Protect  the  integrity  of  your  remote  control  circuit 
design  by  specifying  North  Relays. 

km  "All  purpose"  RELAYS 

informative  North  Relay  Catalog 


NORTH  ELECTRIC 


MANUFACTURING  COMPANY 

Originators  of  ALL  RELAY 
Systemsjsf  Automatic  Switching 

1438T,  South  Market  Street,  Gallon,  Ohio,  U.S.A. 
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trial  control  analysis,  structures, 
turbines  and  reciprocatinK  engines 
and  other  dynamic  electrical  and 
mechanical  systems. 

Essentially,  the  GEDA  equipment 
comprises  three  compact  computing 
elements  which  can  be  combined  to 
form  an  analog  computing  system. 
The  first  of  these  three  elements 
(see  Fig.  1)  .solves  linear  differen¬ 
tial  equations  with  constant  coeffi¬ 
cients  up  to  the  tenth  order.  The 
time  scale  can  be  varied  over  a  wide 
range  including  actual  time. 

The  second  element  (Fig.  2)  ex¬ 
tends  the  field  of  utility  of  the  first 
element  into  the  range  of  linear 
differential  equations  with  variable 
coefficients  and  nonlinear  differen¬ 
tial  equations.  The  third  element 
comprises  a  six-channel  recorder- 
amplifier  assembly  which  records 
six  of  the  variables  appearing  in 
the  computing  system  as  functions 
of  time. 

In  the  first  or  linear  computing 
element  of  the  GEDA  .system,  sim¬ 
ulation  is  accomplished  by  means  of 
passive  network  components  and  di¬ 
rect-coupled  amplifiers.  Twenty 
plug-in  d-c  amplifiers  comprise  the 
operational  components.  These 
amplifiers  perform  complex  linear 
operations  dependent  upon  the  com¬ 
bination  of  input  and  feedback  im¬ 
pedances.  Problems  are  set  up  by 


FIG.  2 — GEDA  nonlinvar  compulat 
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to  career  opportunities 


for  QUALIFIED  ENGINEERS 

r 


Career  opportunitiea  for  ezperi* 
>enced  ELECTRONIC,  electrical 
and  mechanical  encineere  .  .  . 

physicists  .  .  .  METALLURGISTS  .  .  . 
CHEMICAL  and  ceramic  engineers  are 
now  open  at  RCA,  pioneer  in  many  of 
the  world's  greatest  developments  in 
virtually  every  field  of  radio-electronics. 

The  opportunities  are  in  research, 
development,  design  and  application, 
also  in  technical  sales — on  commercial 
projects  as  well  as  the  nation's  defense 
program. 

These  are  not  temporary 
I  positions.  Many  of  RCA's 
activities  today  are  designed 
to  satisfy  the  nation's  military  needs. 
RCA,  however,  has  always  been  (even 
in  peacetime  years)  an  “arsenal"  from 
which  the  military  forces  have  been 
equipped  with  the  finest  radio-electronic 
apparatus.  RCA  also  is  working  on 
many  commercial  long-range  projects. 


They  call  for  expanding  electronic  re¬ 
search  and  development  in  a  diversified 
line  of  products. 


These  openings  offer  life- 
^  long  career  opportunities. 
^  Unlike  “feast  or  famine" 
^  basinesses,  RCA  has  forged 
ahead  regardless  of  wars  or  depression. 


At  RCA,  you  enjoy  professional 
status,  recognition  for  accomplishments 
.  .  .  unexcelled  research  facilities  for 
creative  work  .  .  .  opportunities  for  ad¬ 
vancement  in  position  and  income  .  .  . 
pleasant  surroundings  in  which  to  work. 
You  and  your  families  participate  in 
Company-paid  hospitalization,  acci¬ 
dent  and  life  insurance.  Modem  retire¬ 
ment  program.  Good  sub¬ 
urban  or  country  residen¬ 
tial  and  recreational  con¬ 
ditions.  Opportunities  for 
graduate  study. 


I’OSITIONS  OPEN 
IN  THE  EOLLOWING  FIELOa: 

TELEVISION  DEVELOPMENT— Receivers, 
Transmitters  and  Studio  Equipment 

ELECTRON  TUBE  DEVELOPMENT— Re¬ 
ceiving.  Transmitting,  Cathode-Ray,  Photo¬ 
tubes  and  Magnetrons 

TRANSFORMER  and  COIL  DESIGN 

COMMUNICATIONS  —  Microwave,  Mobile. 
Aviation,  Specialised  Military  Systems 

RADAR— Circuitry,  Antenna  Design.  Com¬ 
puter,  Servo-Systems,  Information  Display 
Systems 

NAVIGATIONAL  AIDS 
TECHNICAL  SALES  • 

♦  -  * 

If  you  qualify  for  any  of  the  positions 
listed  here,  by  all  means  write  us  for 
a  personal  interview — include  your 
resume.  Write  to:  Mr,  Robert 
McQuiston,  SpecitUized  Employment 
Diviaton,  DepL  R-St.  Radio  Corpora¬ 
tion  of  America,  30  Rockefeller  Plaza, 
New  York  20,  N.  Y. 

*  -  It 


Whatever  your  plans  for  the  future — you 
will  find  the  bmklet  “The  Place  of  the 
Engineer  in  RCA”  interesting  reading. 
Mail  the  coupon  for  your  free  copy. 


Mr.  Robert  McQuiston  | 

Specialized  Employment  Division.  Dept.  R-Sg. 

Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

Please  send  me  copy  of  booklet  "The  Place  of  the  Engineer  in  RCA.” 
Name 

Address  - — 

City - State - 


,  List  degree  or  degrees  -  —  -  - 

RADIO  nOPORATIOR  of  AMERICA 
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flick  of  the  finger 


and  broadcast  begins 


Designing  an  aerial  for  citizens  radio 


offers  a  number  of  challenging  prob 


lems.  From  the  pilot  model  Ward 


engineered  the  production  unit. 


Sturdy  mechanical  design,  light  weight, 
high  electrical  efficiency  are  all  com¬ 
bined  with  extreme  simplicity  of  oper¬ 
ation.  A  flick  of  the  finger  opens  the 
antenna  from  its  closed  position, 
ready  for  operation. 


Would  you  like  the  complete  story  of 
how  Word  engineering  can  be  applied 
to  your  problem?  Whether  you  require 
one  or  thousands  of  special  antennas. 
Ward's  complete  engineering  facili¬ 
ties  are  at  your  service.  Just  'phone 
or  write. 


lasun^ . 

'ClAt  col" 

''•CAriOfj 


THE  UllIRD  PRODUCTS  CORP 


'  Division  of  The  Gabriel  Co. 

1523  EAST  45TH  STREET 


CLEVELAND  3,  OHIO 


patching  together  the  various 
amplifiers,  resistors,  capacitors, 
voltage  sources  and  the  like  to  sim¬ 
ulate  the  dynamic  system  in  ques¬ 
tion.  Solutions  are  obtained  in  the 
form  of  time-varying  voltages  rep- 
i  resenting  the  different  problem 
1  variables. 

j  The  second  computing  element, 

'  which  is  designed  as  an  adjunct  to 
;  the  first,  employs  up  to  12  servo- 
multiplier  units  of  various  types. 
These  units  permit  the  application 
of  the  equipment  to  nonlinear  and 
transcendental  integro-differential 
equations.  Two  different  types  of 
plug-in  multiplier  units  are  em¬ 
ployed.  As  illustrated,  one  type 
(Fig.  3)  is  used  to  generate  prod¬ 
ucts  only.  The  other  (similar  in 
size  and  appearance  to  Fig.  3)  gen- 
j  erates  products  and,  in  addition, 
develops  certain  classes  of  empirical 
or  analytical  functions.  A  third 
type  of  unit,  a  sign  changer,  makes 
possible  the  multiplication  of  two 
;  variables  in  all  four  quadrants. 

I  As  all  of  the  multiplier  units  are 
j  of  the  plug-in  type,  it  is  a  relatively 
i  simple  matter  to  select  an  arrange¬ 
ment  of  components  to  meet  a  given 
1  set  of  conditions.  The  positive  and 
negative  voltage  references  re¬ 
quired  for  multiplier  use  are  sup¬ 
plied  by  a  reference  power  supply 
regulator.  Inter-connecting  cabling 
permits  interwiring  the  nonlinear 
element  with  the  associated  linear 
equipment.  A  jackboard  for  this 
purpose  is  contained  in  the  linear 
computer. 

TjTJical  operation  of  a  position 
servomechanism  multiplier  unit  is 
shown  diagrammatically  in  Fig.  4. 
Referring  to  the  drawing,  S  repre¬ 
sents  the  servo  amplifier  and  act¬ 
uator.  The  first  potentiometer  acts 
as  a  feedback  unit  and  turns 
through  an  angle  proportional  to 
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FIG.  3 — Sereo-multiplier  unit  ior  obtain¬ 
ing  pioducta 


Diversified  equipment  which  is  far  beyond  the  reach  of  the  average 
ceramic  manufacturer  permits  us  to  use  the  best  production  method 
for  the  job. 

Illustrated  is  o  redesign  which  saved  about  60*/»  in  original  price, 
saved  assembly  time,  and  gave  improved  performance.  Our  engineers 
and  production  men  will  make  recommendations  on  request.  Send 
blue  prints  or  samples  with  data  on  operating  conditions  and  toler* 
once  requirements.  By  working  together  we  con  serve  you  better. 

AMERICAN  LAVA  CORPORATION 

50rH  r  t  A  K  Of  CE*AMIC  tEAOCKSHIP 


CHATTANOOGA  5,  TINNESSil 


OrriCESt  METROrOtITAN  area,  sn  $l..  N*»ack,  N.  J.,  Mitclxll  2  IIS*  •  CHICAGO,  221  Noflli  laSallt  Si.,  Caalfal  *.1771 

RHIlADEirHIA,  1*4*  Nailh  Icaa*  $1..  Slaoaaiaa  4. 2127  •  lOS  ANCEIES.  237  Saalh  HIM  Si..  Malaal  *07* 
NEW  ENCIANO,  311  Irani#  Si.,  Cembtidaa,  Man.,  Kiiklaad  7  4491  •  St.  lOUIS.  1173  Waiklailaa  A«*..  Cartlald  4*S* 


^  Very  few  customers  object 
tooursuggestionson  redesign. 
For  those  who  object,  we 
moke  their  designs  exactly  os 
they  wont  them.  Most  custom¬ 
ers  appreciate  the  close  co¬ 
operation  given  and  gladly 
use  our  fifty  years  of  special¬ 
ized  experience. 

Here  ore  the  reosons: 

1.  Mokes  best  use  of  fovor- 
obfe  ceramic  characteristics, 
avoids  misapplication. 

2.  Designs  are  kept  within 
practical  monufocturing 
limits. 

3.  Subsequent  assembly  oper¬ 
ations  frequently  are 
speeded. 

4.  Several  components  can 
sometimes  be  combined 
into  one. 

5.  Maximum  economy. 


(S 
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%  m  AOVANTA&ES 

.  .  .  over  any  other  Switch  Timer 
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LOADCO  POTeNTlOMCTER- 


SESSIONS 

Switch  Timer, 

as  used  in 

PHILHARMONIC 

Clock  Radios 


1.  Lowest  cost 

with  absolute  dependability 

2.  Most  distinctive  beauty 


Desipnrn*  with  a  kfen  eye  for  extra  value 
in  radio  or  TV  switch  timers,  as  well  as 
new  |>rodurt  beauty  that  hel|>s  sates, 
find  a  welcome  answer  in  Sessions  Switch 
Timers. 

Sessions  movements  feature  a  compact, 
demountable,  self-starting  motor  which 
o|>rratrs  at  low,  subsynchronous  sfieed 
.  .  .  has  fewer  moving  parts.  The  result  is 
lower  cost,  plus  longer,  more  accurate 
service,  without  annoying  buzz  of  high 
speed  gears.  Distinctive  styling  to  your 
s|>ecifirations  gives  your  product  greater 
beauty.  You  ran  select  the  hand  and  dial 
styling  you  prefer  from  a  variety  of  stock 


models,  or  Sessions  engineers  will  work 
with  you  to  develop  special  styling  for 
your  own  application.  Quiet-acting 
switch,  rated  at  10-15  amps.  (UL  ap¬ 
proved)  turns  on  silently  and  positively. 
All  movements  tested  and  guaranteed 
for  one  year. 

Discover  for  yourself,  as  many  leading 
manufacturers  have  already  done,  that 
with  Sessions  Switch  Timers,  you  ran 
increase  your  product's  value  and  cut 
manufacturing  cost  at  the  same  time. 
Write  for  complete  details.  The  Sessions 
Clock  Company,  Timer  Div.,  Dept.  4, 
Forestville,  Connecticut. 


FIG.  4— Schematic  diagram  showing 
operation  of  multiplier  unit 


the  variable  input  -Y.  The  second 
and  third  potentiometers  are 
pranged  to  the  first  and  must  there¬ 
fore  turn  through  the  same  angle. 
As  a  result,  the  output  of  the  second 
potentiometer  is  k,XY  volts,  where 
fc,  is  an  appropriately  chosen  con¬ 
stant.  The  third  potentiometer  is 
shown  loaded  to  generate  sinX  and 
its  output  is  Z  sin  where  k,  has 
the  dimensions  of  radians  per  volt. 
The  multiplicands  are  Y  and  Z. 

By  means  of  these  ganged  linear 
potentiometers,  driven  by  highly 
responsive  servo  actuators  to  pro¬ 
duce  products  and/or  functions,  it 
is  feasible  to  produce  a  number  of 
linear  and  nonlinear  mathematical 
results.  It  is  possible  to  produce 
the  products  of  functions  of  the 
independent  variable— as  in  the 
coefficients  of  linear  differential 
equations — or  products  of  functions 
of  the  independent  and  the  de- 
’  pendent  variables — as  in  nonlinear 
differential  equations.  If  the  po¬ 
tentiometers  be  made  nonlinear  by 
suitable  loading,  the  multiplier  can 
be  employed  to  generate  functions 
of  a  variable. 

Conversion  of  Error  Signal 

Operation  of  the  computing  po¬ 
tentiometers  is  based  upon  the  con¬ 
version  of  d-c  error  signals  in  a 
i  conventional  modulator  circuit  to 
I  a  60-cycle  square  wave.  For  this 
j  purpose,  a  conventional  Brown  60- 
I  cycle  converter  is  employed.  Elec- 
!  tronically.  Brown  converters  oper¬ 
ating  as  circuit  components  of 
conventional  modulators,  convert 
d-c  error  signals.  In  addition,  each 
error  signal  has  a  plus  or  minus  90- 
:  degree  phase  relationship  to  the 
;  line  voltage  depending  upon  the 
!  sign  or  polarity  of  the  d-c  error 
I  signal. 

I  The  output  of  each  converter  is 
amplified  sufficiently  to  drive  an 


HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  KC 


For  hi^h  Q  in  a  Hiiiall  volume,  characterized  by  low  eddy  current 
and  hysteresi^i  loM!«es,  ARNOLD  Moly  Permalloy  Powder  Toroidal 
Lores  are  commercially  available  to  meet  high  standards  of  physieal 
and  electrical  requirements.  They  provide  constant  permeability 
over  a  wide  range  of  flux  density.  The  125  Mu  cures  are  recom¬ 
mended  for  use  up  to  13  ke,  60  Mu  at  10  to  50  kc,  26  Mu  at  30  to  75  kc. 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 


ir  Furnished  in  four  standard 
permeabilities  — 125,  60,  26 
and  14.  , 


if  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 

if  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  same  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 


and  14  Mu  at  50  to  200  kc.  Many  of  these  cores  may  be  furnished 
stabilized  to  provide  constant  |>crnieahility  (±0.1%)  over  a  specific 
tem|>erature  range. 


*  MaHu/aciurf4  untUr  Ucmning  arninfirmeni%  nith  R  eUfrn  Elfrtric  ilom$mny. 


SU8SI0URY  OF  AUEGHWY  tUDlUM  STHH.  CORP(J«ATlQ»t 
General  Office  &  Plant:  II 
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Here^s  why  those  in  the  know 
-demand  ■■■■■ 


THE  ELECTRON  ART 


(continued) 


associated  servo  motor.  Each  servo 
motor  is  mechanically  coupled  to 
the  computing  potentiometers  in¬ 
corporated  in  the  respective  multi¬ 
plier  units.  To  reduce  the  depend¬ 
ence  of  multiplier  performance  on 
the  characteristics  of  the  servo 
motor,  each  amplifier  circuit  in¬ 
cludes  an  equalizing  network. 

A  maximum  of  12  servo  multi¬ 
plier  and/or  sign  changing  units  can 
be  accommodated.  The  design  ar¬ 
rangement  is  such  that  three  units 
can  be  installed  on  each  of  the  four 
shelves.  All  of  the  units  are  of  the 
plug-in  type  and  are  mechanically 
interchangeable.  This  flexibility 
permits  the  selection  of  component 
combinations  best  suited  to  the  type 
of  problems  for  which  the  computer 
is  to  be  used. 


Quarter-turn  rugged  Acme  thread 
for  quick,  easy  disconnect. 


Removable  insert  barrel 
for  bench  wiring. 


Pin  and  socket  contacts  are 
precision  machined  from  solid  bar  stock, 
electroplated  with  silver  or  gold. 


Split  shell  makes  wiring  and 
inspection  jobs  easier. 


FulKloating  socket 
contacts  relieve 
strain  on  contacts, 
provide  smoother 
operation. 


Radio-Frequency 

Micropolenliometer 

Two  EXTREMELY  simple  devices 
which  produce  r-f  voltages  at  a  very 
low  impedance  and  at  a  wide  range 
of  frequencies  have  been  conceived 
and  developed  at  the  National  Bu¬ 
reau  of  Standards.  They  provide 
accurate  voltages  from  1  to  10'  mi¬ 
crovolts  without  the  use  of  attenu¬ 
ators  at  frequencies  up  to  300 
megacycles  and  above.  Thus,  con¬ 
venient  standards  of  low  voltages 
are  made  available  which  should 
greatly  reduce  equipment  and 
shielding  problems  encountered  in 
calibration  of  pre.sent-day  commer¬ 
cial  voltage  generators,  attenuators, 
voltmeters,  and  other  radio-fre¬ 
quency  equipment. 

The  micropotentiometers  are  es¬ 
pecially  useful  in  measurements  of 
radio  receiver  sensitivity.  The  large 
disagreement  between  various 


Recognition  of  Cannon's  36  years  of  sound 
engineering  and  fine,  uncompromising  con¬ 
struction  has  built  the  demand  for  Cannon 
Plugs.  Here  we  take  an  inside  look  at  the 
lightwreight  Type  "K"  90°  connector,  fore¬ 
runner  of  the  Army-Navy  Series.  More  fea¬ 
tures  of  the  "K"  were  incorporated  into  the 
"AN”  design  than  any  other  connector. 

Constantly  improved  over  the  years.  Type 
"K"  is  now  used  for  numerous  applications 
such  as  aircraft,  radio,  television,  sound, 
phone  recorders,  motion  pictures,  geophysi¬ 


cal  research  and  widely  used  throughout  the 
electro-mechanical  and  electronic  instrument 
fields. 

The  design  and  construction  details  in  the 
Cannon  "K”  Series  are  typical  of  the  care 
Cannon  takes  in  producing  more  than  18,000 
precision,  multi-contact  connectors  to  serve 
the  exacting  needs  of  industry. 

We  will  gladly  send  you  engineering  bul¬ 
letins  describing  each  of  the  many  basic 
types  of  Cannon  Plugs  if  you  will  briefly 
describe  your  applications. 


Diagram  at  left  shows  how  the  four  positions  of 
cable  entry  on  the  Urge  90®  "K"  endbell  make 
the  wiring  job  easier.  Smaller  Type  "K"  con¬ 
nectors  have  three  positions. 


Sine*  1915 

Cannon  Electric  Company 
Los  Angeles  31 
California 


Type  *’K"  and  *'RK“  connectors  are  avail¬ 
able  in  7  shell  types  having  8  diameters. 
Insens  have  more  chan  190  contact  ar¬ 
rangements.  Some  of  these  have  Coax, 
Twinax  or  Thermocouple  contacts  as  stand¬ 
ard.  Integral  cable  clamps  available  in  all 
"K  *  plug  types. 


Factories  in  Los  Angeles.  Toronto.  New 
Haven.  Representatives  in  principal 
cities.  Address  inquiries  to  Cannon 
Elearic  Company,  Depanment  F-120, 
P.  O.  Box  75.  Lincoln  Heights  SurlDn. 
Los  Angeles  31.  California 


FIG.  1 — Photograph  shows  Intsrior  of 
NBS  r-f  micropotsntiomstsr 


June,  195?  — ELECTRONICS 


You  Can  Depend  on 


ot  many  years  Daven  has  beeen  known 
for  the  quality  of  its  attenuators.  And,  although 
Daven  production  has  grown  to  include  a  wide 
variety  of  instruments  for  the  electronics  in¬ 
dustry,  the  development  of  its  attenuators  has 
grown  apace.  Much  of  the  testing  equipment 
used  by  Daven  to  guide  them  in  the  manufactur¬ 
ing  of  attenuators  has  been  developed  by 
Daven’s  own  engineering  specialists.  As  a  result, 
Daven  attenuators  have  become  the  standard  of 
the  industry,  by  which  all  other  similar  equip¬ 
ment  is  measured.  Shown  and  described  here 
are  two  of  the  newest  units  that  are  typical  of 
the  vast  Daven  line  of  attenuators.  Your  inquiry 
for  specific  information  to  apply  to  your  own 
particular  problems  is  invited.  Let  Daven 
furnbh  you  with  completely  detailed  catalog 
dau. 


Carrier  Frequency  Decade  Attenuator 


191  CENTRAL  AVENUE 
NEWARK  4,  N.  J. 


ACCURACY:  Each  individvol  rciitler  Ic  ad|u>l«d  within 
±0.35%  of  IH  cerroct  vali».  Th*  arror  in  attanuotlon 
it  latt  than  ±  I  %  of  th«  indicatod  valu*,  pcavidod 
Hi*  output  it  matchod  by  a  puro  rotittanco. 

FREQUENCY  ERROR:  At  fro^uonciot  bolow  300  he.,  tho 
total  orror  in  attonuation  will  not  bo  grootor  then 
±  I  %  of  tho  indlcotod  valuo. 


This  equipment  is  particularly  applicable  to  extremely 
acciraie  measurements  from  D.C  to  200  kc.  and  can  be 
used  up  to  the  lower  radio  frequencies.  The  Decade  type 
switches  make  the  box  convenient  to  use.  In  addition,  there 
are  switch  stops  which  prevent  return  from  full  to  zero 
attenuation  when  making  adjustments.  A  total  of  110  Db. 
is  available  in  1.0  Db.  steps,  or  111  Db.  is  available  in 
0.1  Db.  steps.  Both  of  these  types  may  be  obtained  in 
either  a  balanced  H  or  an  unbalanced  T  network. 


This  equipment  is  an  exclusive  Daven  development. 
It  is  a  moderately  priced  attenuator  incorporated  in  an 
RF  Attenuation  Box  to  insert  accurate  losses  from  D.C 
to  225  MC.  The  unit  has  many  applications  whera  attenua¬ 
tion  of  UHF  is  desired,  since  it  can  be  utilized  as  an 
all-purpose  laboratory  and  test  instrument. 


ZERO  INSERTION  LOSS  OVER  ENTIRE  FREQUENCY  RANGE. 

FREQUENCY  RANGE:  Zero  la  335  MC. 

IMPEDANCE  ACCURACY:  Within  ±5%  over  frequency 
range. 

AHENUATION  ACCURACY:  ±5%  ever  frequency  range. 

CONNECTORS:  Receptoclet  are  supplied.  Cable  plugs, 
if  required,  will  be  supplied  el  a  slight  additienal 
cost.  Whan  ordering,  specify  which  type  connecter  Is 
desired— either  Series  "tNC"  IUG-1R5/UI  or  Series 
“N”  lUG-SR/U). 

CIRCUIT:  Constant  input  and  output  Impedance  (uiw 
balanced  I .  Zero  initial  less. 

RESISTOR  ACCURACY:  ±3%  at  D.C. 


RF  Attenuation  Network 


SPECIFICATIONS 

Range:  1  cps  to  1  20,000  cps 
Calibration:  within  I’s^o  plus  1/10 
cycle 

Output  circuits:  20  volts  or  20  mill- 
amps  and  1  volt  at  300  ohms 
constant  impedance 
Amplitude  stability:  Plus  ar  minus  '  3  db 
UNDESIRED  VOLTAGES 
Power  Supply  Noise:  Less  than  1  1  OO^o 
of  output  signal 

Power  Line  Surge:  Less  than  1/10% 
of  output  signal 

Harmonic  Distortion:  Less  than  2  10°o 
from  20  cps  to  1 5,000  cps.  Less  than 
l°o  at  all  other  frequencies 
Microphonic  Noise:  Less  than  1/100% 
of  output  signal 


SOBTHWESTERN  INDUSTRIAL 
^  ^ELECTRONICS  CO. j  | 

2S31  POST  OAK  ROAD 
HOUSTON  19,  TEXAS 

434  SEVENTH  AVE  EAST  -  CALGARY,  ALBERtA,  CANADA 


THE  ELECTRON  ART  (cMHaucd) 

standard  voltage  generators  at  high 
frequencies  and  low  voltage  levels 
has  been  due  to  three  major  causes. 
First,  generator  output  impedance 
and  receiver  input  impedance  are 
not  ordinarily  known  as  functions 
of  changing  frequencies.  Second, 
extreme  care  is  necessary  in  using 
precision  voltage-dropping  attenu¬ 
ators.  Finally,  the  long-time  cali¬ 
bration  stability  of  vacuum-tube 
voltmeters  is  uncertain.  For  these 
reasons,  manufacturers  of  voltage 
generators  have  been  unable  to 
guarantee  the  accuracy  of  their 
I  equipment  at  all  frequencies.  Devel¬ 
opment  of  the  micropotentiometers 
now  appears  to  have  removed  most 
of  the  obstacles  to  standardization 
of  receiver  sensitivity. 

The  new  instruments  consist  es¬ 
sentially  of  appropriately  housed 
and  mounted  current-carrying  ele¬ 
ments  together  with  means  for 
monitoring  the  currents  they  carry. 
Their  electrical  constants  are  sim- 
I  ply  determined  by  using  known  d-c 
voltages  and  currents.  The  current- 
i  carrying  elements  are  annular  mem¬ 
branes,  either  metallic  or  nonmetal- 
;  lie,  of  various  radii,  thicknesses, 
and  electrical  resistivities.  Monitor¬ 
ing  may  be  accomplished  by  means 
of  thermocouples,  thermoelements, 
bolometers,  stable  vacuum-tube  volt¬ 
meters,  or  other  devices  whose  in¬ 
dications  are  independent  of  fre¬ 
quency.  Thermoelements  have  been 
used  in  measurements  of  1  to  100,- 
000  microvolts  at  frequencies  from 
zero  to  300  me  and  also  for  100,000- 
microvolt  measurements  in  the  re- 
I  gion  of  1,000  me. 

By  means  of  known  voltage  ra- 


FIG.  2 — Micropolentiomttvr  U  ihowa  in 
lel-up  ioi  calibrating  mlUiYoltniRtor 
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PHILIPS  Q^CATHODE 


J 


Illustrated  above  is  the  first  basically  new 
cathode  in  over  25  years — the  new  1*1  111. IPS 
LdiATHODK.  It  offers  these  practical  advan¬ 
tages  to  users  of  klystrons,  disc  seal  triodes, 
iconoscopes,  magnetrons,  spe<'ial  cathode-ray 
tubes  and  other  types  where  a  high  ilegree  of 
reliability  is  essential: 

/.  //jg/i  rmissiun  current  density  uitli  /ong 
life 

2.  Can  he  made  in  great  variety  of  shapes 
and  to  close  tolerances 

3.  l\'ot  damaged  In  high  electrostatic  forces 

4.  Reactivates  after  arcing  . 

5.  Can  l>e  reactivated  after  exposure  to  air 

6.  ff  ithstands  severe  ionic  and  electronic 
homhardment 


7.  Maintains  uniform  emission  characteristics 
during  its  life 

The  PHILIPS  L-(!\THOI)K  originated  in  the 
Philips  Kesearch  Laboratories  in  Holland, 
and  was  further  developed  by  Phili|)s  Labora¬ 
tories,  Inc.,  here.  It  was  first  desc  ribed  in  the 
June  19.50  Philips  Technical  Review,  [.eading 
electronic  research  laboratories  have  already 
used  development  types  of  various  shapes 
with  outstanding  results. 

Samples  of  PHILIPS  L-CATHODKS  for  ex¬ 
perimental  use  can  be  supplied  in  limited 
quantities  to  those  interested  in  |)roduring 
greatly  improved  tuhys  of  high  emission 
(tensity  with  longer  life. 


PHIIIPS  LABORATORIES,  INC. 

Dept.  E6,  Irvingfon-on-Hudson,  New  York 
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APPROVED  BY  UNDERWRITERS  LABORATORIES  AT 


Meets  goi^ernmenf 
speoTfcotfon 
ANJ-C-46a 


CORNISH  .WIRE  COMPANY,  i 

50  Church  Street,  New  York  1 1 


- Branch  Offices - - - 

PHILADELPHIA  BRIDGEPORT  CLEVELAND  CINCINNATI  CHICAGO 
DETROIT  MINNEAPOLIS  ST  LOUIS  ATLANTA 
DALLAS  DENVER  LOS  ANGELES  SAN  FRANCISCO  SEATTLE 
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FIG.  3  -  CoaxIaMino  model  ol  NBS  r-i 
micropotentiometer 


tios,  the  micropotentiometers  may 
be  used  to  extend  the  range  for 
cheeking  attenuators  up  to  120  db 
or  higher.  Simplicity  of  operation, 
trouble-free  circuitry,  flexibility, 
and  absence  of  serious  shielding 
problems  make  these  instruments 
particularly  adaptable  to  use  by  per¬ 
sonnel  of  limited  training. 

In  comparing  the  micropoten¬ 
tiometers  with  other  sources,  such 
as  a  voltage-measuring  thermistor 
bridge',  absolute  reproducibility 
and  agreement  have  been  limited 
only  by  the  re’ative  complexity  of 
the  standards  of  comparison.  Verifi¬ 
cation  of  the  exact  frequency  and 
voltage  ranges  of  the  micropotenti¬ 
ometers  in  terms  of  other  inde¬ 
pendent  standards  is  still  in  prog¬ 
ress  at  the  Bureau,  along  with  other 
phases  of  design  and  application. 
Probably  the  greatest  single  diffi¬ 
culty  encountered  in  this  work  has 
been  the  lack  of  stable  sensitive  re¬ 
ceivers  which  can  indicate  one  mi¬ 
crovolt  (or  lower  voltages)  at  100 
me  and  higher  frequencies  with  ac¬ 
curacies  of  10  percent  or  better. 

Figure  1  shows  one  of  the  r-f 
micropotentiometers.  This  particu¬ 
lar  unit  provides  voltages  in  the 
microvolt  range  without  the  u.se  of 
attenuators,  at  frequencies  up  to 
1,000  me  and  with  source  imped¬ 
ances  of  the  order  of  milliohms. 
The  thermoelement  is  .shown  in  its 
housing.  The  cylindrical  section 
within  the  right  side  wall  of  the 
unit  incorporates  silver-deposited 
annular  membranes  (the  current- 
carr>  ing  elements  of  the  micropo¬ 
tentiometer).  Similar  elements  of 
different  resistivities  and  materials 
may  be  interchanged  to  attain  other 
ranges. 

Figure  2  shows  the  unit  of  Fig.  1 
in  use  as  part  of  a  setup  for  cali¬ 
brating  a  millvoltmeter  (left).  Fig¬ 
ure  3  shows  a  coaxial-line  model. 


FLAME  RESISTANT 
HEAT  RESISTANT 
HIGH  INSULATION 
RESISTANCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACIUTATES 
POSITIVE  SOLDERING 


Also 

is  not  affected  by  the 
heat  of  Noprecnation . . 
nuhinc  it  an  Meal  wira 
for  use  in  connectioo 
•ritb  cod  and  trans¬ 
former  leads 


No  "Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plastic,  its  diameter  uniformity  con  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Available  in  oil  sizes,  solid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


''made  by 
engineers 
fclor  engineers' 


No  "blobbing"  of  insulations  under  soldering  heat,  becouse 
"NOFLAME-COR"  is  NOT  an  extruded  plastic.  Production  executives 
specify  it  as  the  most  efficient  heat-resistant  wire  yet 
developed.  Save  time,  money  and  assembling  headaches.  Investigate! 


Reference 

(l>  -M.  C.  Selby  and  La*wis  F'.  Hehrent, 
Hes.  .MiS  44,  .No.  1,  p  15,  1950. 
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Fast  relays  checked  by  BRUSH  Analyzer 


A  Brush  Analyzer  drew  the  graph  above  when 
one  of  the  subscribers  of  an  eastern  telephone  com¬ 
pany  picked  up  his  phone  and  dialed  WU  2-1186. 

This  record— drawn  automatically  in  the  time 
it  took  to  dial  the  number— shows  the  timing  and 
magnitude  of  every  electrical  impulse  involved  in 
the  complex  operation.  Such  records  of  impulses 
from  the  dials  of  both  subscribers  and  operators 
provide  the  tip-off  on  equipments  which  require 
adjustment  or  repair.  > 

This  check  on  fast  relay  operation  is  but  one 
of  hundreds  of  investigations  of  electrical  and 
mechanical  phenomena  which  are  being  made 
speedily  with  Brush  Analyzers.  They  record 
instantaneously.  They  simplify  the  study  of 
strains,  displacements,  pressures,  light  intensities, 
temperatures,  d-c  or  a-c  voltages  or  currents. 


Write  for  time-saving  help  stating  your  prob¬ 
lems.  The  Brush  Development  Company,  Dept. 
K-6,  3405  Perkins  Avenue,  Cleveland  14,  Ohio, 
U.  S.  A.  Canadian  Representatives:  A.  C.  Wickman 
(Canada)  Limited,  P.  O.  Box  9,  Station  N,  Toronto 
14,  Ontario. 


tn  n 

BRUSH  RECORDING  ANALYZER 


THE  J 

DEVELOPMENT  COMPANY 


PIEZOiliCTRIC  CtYSTAlS  AND  CERAMICS  •  MAONETIC  RECORDING 
ElECTROACOUSTICS  •  ULTRASONICS  •  INDUSTRIAL  t  RESEARCH  INSTRUMENTS 


ELECTRONICS  — June,  1951 


235 


NEW  PRODUCTS 

(continued  from  poge  144) 

contacts.  The  timer  automatically 
resets  for  each  new  cycle.  It  is 
available  for  either  115  or  230  volts 
a-c. 


Space-Saving  Oscilloscope 
Simpson  Electric  Co.,  5200  W. 
Kinzie,  Chicago,  Ill.  Model  476  Mic¬ 
roscope,  designed  to  save  space  on 
the  testing  bench,  has  its  5-in.  c-r 
tube  mounted  in  a  vertical  position. 
Bench  area  required  is  only  9  in.  x 
8  in.  The  c-r  image  is  reflected 


There’s  safety  in  positive, 
non'Slip  driving,  weld;v 
like  grip  under  vibration 
and  stress  and  absence 
of  protruding  heads. 
These  features  protect 
your  own  employees,  the 
product  you  make  and 
the  people  who  use  it. 
Allen  O  Head  screws  and 
keys  help  keep  both  men 
and  machines  on  the  job. 


from  a  mirror  mounted  in  the  ad¬ 
justable  cover  at  the  top  of  the 
cabinet;  thus  the  viewing  surface 
1  is  brought  near  the  eye  level  when 
,  the  unit  is  used  on  benches  of 
normal  height.  Height  is  161  in. 
and  width,  9i  in.  Weight  is  24  lb; 
price,  $179.50. 


Multicircuit  Electrical 
Connector 


L.  J.  Kamm  Co.,  40  \V.  96th  St.,  New 
York  25,  N.  Y.  A  new  multicircuit 
electrical  connector  is  available  in 
sizes  from  ten  to  several  hundred 
conductors  in  a  single  unit.  It  is 
engineered  for  cable  connection, 
plug-in  chassis,  subassembly  mount¬ 
ing  and  connection  including  minia¬ 
turized  assemblies.  Contact  ratings 


HERE’S  AN 


SPECIALTY 


COMPACT 

RUGGED 

PRECISION  BUILT 
FRACTIONAL  H.  P. 
ELECTRIC  MOTORS 
1/1000  H.P.  to  1/4  H.P, 


For  25  yoors,  0$TER  hos  spocioliztd 
in  building  fractional  H.P.  motors  to 
moot  spocific  requiromonts.  OSTER  is 
unsurpossod  in  onginooring,  tooling, 
ond  ossombly  of  olectric  motors  up  to 
6''  maximum  0.0.  of  tho  following 
types: 

Direct  current~6  volts  to  220  volts 
Universol  motors— 6  volts  to  220  volts 
Induction  meters— conventional 
voltages 

Sbeded  pole  meters— conventionol 
voltoges 

400  cycle  motors  of  the  smaller  sizes 


Also  precision  electro  mechanical 
ossemblies 


In  several  fields  of  froctlonol  H.P. 
motor  use,  OSTER  is  the  world's  lorg* 
est  producer— electric  barber  clippers 
and  massage  instruments,  for  exom- 
pie.  OSTER  electric  housewares,  in* 
eluding  food  mixers,  knife  shorpeners, 
and  hair  dryers,  because  of  their  out* 
stonding  design  ond  efficiency,  are 
currently  national  best  sellers. 

Ail  this  OSTER  experience  ond  pre* 
cision  workmanship,  plus  the  consid* 
eroble  volume  of  fractionol  H.P.  elec¬ 
tric  motor  production,  assures  you  o 
reliable  source  for  motors  of  depend¬ 
able  performance.  For  full  informo- 
tion  as  to  how  OSTER  i 
con  serve  your  special  -  uU— 
motor  needs,  write,  § 
wire  or  telephone  . 


JOHN  OSTER  I 


MANUFACTURING  CO. 


RACINE,  WISCONSIN 
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100/200 

Rw  nr 


We  challenge  comparison:  a  powerhouse  of  economy  backod 
—  with  proven  fiold  performance. 


LEVISION  TRANSMIHER 

tieU^^ned  io  ^u>i»  ttUlA  ^ou! 


KWOAK 


A  model  of  efficiency  and  low  cost.  This  5  KW 
Oak  Transmitter  in  commercial  use  for  nearly 
two  years  with  no  final  amplifier  tube 
replacement  expense.  COMPAREI 


LONG  UFi  •  LOW  COST  TUKS 

In  an  actual  operatian  report,  the  Eimoc  Final  Amplifier  Tube  is  still 
going  strong  after  6000  hours.  Costs  only  $198.00. 

TOTAL  TUBE  COST  FOR  5  KW  results  in  o  greater  overall  saving. 

COMPAREI 


Air  cooled  throughout.  BuiMn  fans.  Completely  eliminates  water  cooling 
apparatus  with  Hs  mointenatsce,  overhead  and  tube  changing  difficulties. 

COMPAREI 


lA  ACCEssniLin 

Simplicity  of  construction,  inherent 
lightness  results  In  open  construction. 
Bosk  units  are  rack  mounted.  All  com¬ 
ponents  easily  accessible.  COMPAREI 

'k  TROWLE-SHOOTING  SYSTEM 

Overloads  are  indkated  on  the  exclusive 
Du  Mont  Memory  Circuit  whkh  acts  os  a 
comprehensive  protective  and  fault 
2 ' '  indkator  system.  COMPAREI 


LOWER  SIDE-BAND  ATTENUATION 

The  majority  of  side4>and  attenua¬ 
tion  is  obtoined  from  each  broad¬ 
band  circuit.  Additional  attenuation 
is  accomplished  with  a  simple,  non- 
dissipative  notching  filter  in  the 
visual  amplifier.  COMPAREI 


FOR  COMPUTE  DETAILS,  SEND  FOR  BULLETINS  TTD-T101,  TTD-T102  , 


START  SMALL  . . .  GROW  BIGGER 


AAany  new  stations  ore  investing  in  the  Du  Mont  Acorn 
Transmitter.  Containing  the  most  advanced  thinking  in  tele¬ 
vision  transmitters,  the  Acorn  (500  Watt),  is  geared  ta  equip 
you  at  the  very  start  of  your  teievision  career.  It  is  designed 
to  grow  with  you!  It  can  readily  be  expanded  to  5  kilowatts 
comprising  the  Oak  Series,  or  to  maximum  power  required 
at  a  later  date. 


TELEVISION  TRANSMIHER  DIVISION 

AAUN  B.  M  MONT  URORATORNS,  INC 
gWleo,  New  Jereey 
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are  5  and  25  amperes,  150,  500  and 
1,000  volts.  Special  contacts  can  be 
had  in  iron,  constantan  or  gold 
plated.  Dustproof,  pressurized  or 
true  hermetically  sealed  connectors 
are  available  for  military,  naval  and 
air  operating  conditions.  It  is  en¬ 
gaged  with  substantially  zero  fric¬ 
tion  and  then  a  lever  or  knob  is 
turned  to  apply  contact  pressure. 
For  wiring,  the  connector  disassem¬ 
bles  into  twenty  point  strips  with 
easily  accessible  terminals. 


Small  pH  Meter  and  Probe 

Analytical  Measurements  Inc., 
585  Main  St.,  Chatham,  N.  J.,  has 
available  a  pocket-size  portable  pH 
meter  and  companion  probe  unit. 
Total  weight  is  3  lb.  The  meter 
is  scaled  from  2  to  12  pH  for  easy 
reading,  and  a  simple  adjustment 
gives  readings  from  0  to  14.  Ac¬ 
curacy  of  0.1  pH  is  obtainable. 


the  Complete  Transformer  line 
that  Meets  Military  Specifications 


If  you  require  fully  approved  MIL-T-27  Transformers  and  Filter  Reactors  for 
prototype  models,  pilot  runs  or  special  applications,  and  need  them  in  a  hurry 
— call  your  electronic  parts  distributor  for  quick  service  on  Chicago  Hermeti¬ 
cally-Sealed  units.  Chances  are  he’ll  have  them  in  stock — and  you’ll  save 
valuable  time  and  effort.  There’s  a  complete  range  of  Chicago  MIL-T-27 
Transformers  available:  Power,  Bias,  Filament,  Filter,  Audio. 

CHICAGO  Hermetically-Sealed  Transformers  are  the  world’s  toughest  units, 
preferred  by  engineers  for  those  rugged  applications.  These  stock  transformers 
may  be  incorporated  in  your  equipment  with  full  assurance  that  they  meet 
complete  MlL-T-27  specifications. 


Hearing-aid  type  batteries  provide 
up  to  1,300  hours  of  operation.  The 
electrometer  tube,  switch  and  input 
connector  are  sealed  in  a  single 
unit  to  ensure  freedom  from  high- 
humidity  difficulties.  The  unit  fea¬ 
tures  one-knob  control,  continuous 
reading  and  a  completely  shielded 
instrument  and  electrode. 


SIND  FOR  "NEW  tQUIPMiNT”  TRANSFORMER  CATAIOG 


Have  the  full  detaltt  at  your  fingertips  on  CHICAGO'S  New  Equip¬ 
ment  [me — covering  all  MIL'>T-27  units  os  well  as  famous  Sealed- 
in-Steel  transformers  engineered  for  every  application  and  geared 
to  today's  circuit  requirements.  Write  for  your  free  copy  of  this 
important  catalog  today,  or  get  it  from  your  distributor. 


Servo  Amplifier 
Servomechanisms,  Inc.,  Old  Coun¬ 
try  and  Glen  Cove  Roads,  Mineola, 
N.  Y.,  is  producing  the  SA-203  com¬ 
pact  60-cycle  servo  amplifier.  It  is 
designed  as  a  small  plug-in  unit  in 
which  all  the  electronic  elements  re¬ 
quired  for  one  function  in  the  con¬ 
trol  system  are  packaged  together. 
Already  proven  in  use  on  Govern¬ 
ment  equipment,  and  now  released 
for  industrial  use,  it  is  available  for 
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Reeves  saves  space  in  its  Electronic 

Brain . . .  with  IRV-O-LITE  Tnbing 

iThe  Reeves  Electronic  Analog  Computer  (REAC)  *  save*  plenty  of 
man-hours  in  performing  complex  calculations.  And  in  this  Elec* 

I  tronic  Brain's  complicated  wiring  system,  shielding  and  terminal 

'  labeling  are  done  exclusively  with  IRV-0-l,lTE  XTE-30  Plastic 

||  Tubing— saving  plenty  of  space. 

!XTE-30’s  high  dielectric  strength  of  1,000  vpm  (dry)  freqi 
permits  the  use  of  thinner-walled  tubing.  Where  space  is  at 
mium,  follow  the  example  of  Reeves  and  hundreds  of  other  manu* 

'  facturers — use  XTE-30! 

'1  You  get  these  other  advantages,  too,  with  XTE-30  Plastic  Tubing: 

.  high  mechanical  strength:  lasting  flexibility;  excellent  chemical 

'  and  moisture  resistance. 

XTE-30  comes  in  a  standard  range  of  sizes  from  .022"  to  2"  ID  and 
even  larger  for  special  applications.  Six  contrasting  colors  simplify 
identification  of  leads  and  speed  up  complex  wiring  jobs.  See  for 
yourself  what  XTE-30  will  do  for  you — just  mail  the  coupon  for 
free  Technical  Data  Sheet. 

*Manufactured  by  Reeves  Instrument  Corp.  of  N.  Y.,  one  of  the  oustanding  pro¬ 
ducers  of  high  precision  electronic  and  electro-mechanical  computing  equipment. 


S»nd  Mils  convenient  coupon  now 


Irvinaton 

VARNISH  A  INSULATOR^-^  comoamv 


COMPANY 


Irvington  11,  New  Jersey 


Irvington  Varnish  &  Insulator  Company 
6E  Argyie  Terrace  Irvington  11,  N.  J. 
(ientlemen: 

Please  send  me  your  Technical  Data  Sheet  on 
IRV-O-LITE  XTE-.30  tubing. 


Name . . . Title . . . 

Address . . . . . 

City . .Stale . 
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3  new  ceramic 
components 
from  C.T.C. 


application  in  such  equipments  as 
analo)^  computing  devices,  labora¬ 
tory  measuring  instruments,  and 
industrial  process  controls.  It 
measures  5  in.  in  width  x  8  in.  in 
length  X  43  in.  in  height  and 
weighs  5J  pounds. 


LS-8  SLUG  TUNED  COIL  FORM.  Features 
silver-plated  phosphor  bronze  clip  terminals 
which  cannot  loosen.  Height,  23/32"  Maxi¬ 
mum  diameter,  Mounts  in  "D”  punched 
hole  or  in  *4”  round  hole.  Coil  form  is  of  grade 
L-5  silicone  impregnated  ceramic.  Slug  is  pro¬ 
vided  with  a  spring  lock.  All  metallic  parts  except 
clips  are  cadmium  plated.  SuppU^  complete 
with  slug  and  all  mounting  hardware. 


V-T  Electroinetfr 

Kkithley  Instruments,  1507  War- 
rensville  Center  Road,  Cleveland 
21,  Ohio.  Model  200  vacuum-tube 
electrometer  is  a  self-contained  d-c 
voltmeter  that  has  an  extremely 
high  input  impedance.  It  measures 
voltages  on  two  ranges,  2  volts  and 
20  volts  full  scale,  and  has  an  input 


XI 986  CERAMIC  TERMINAL  BOARD. 

Grade  L-5  silicone  impregnated  ceramic. 
35/64"  O.A.  mounted  height  including 
terminals.  1*4"  length,  width. 

Assembly  has  8  C.T.C.  Type  X1558  ter¬ 
minals  in  2  rows  (4  per  row)  9  16"  apart, 
plus  two  4-40  tapped  standoffs  3/16" 
high  on  54”  centers.  A  center  ground 
strap  is  provided  to  which  standoffs  are 
riveted  and  soldered  for  good  grounding 
at  R.F.  frequencies.  All  metal  parts  are 
non-ferrous,  heavily  plated. 


XI 990  CERAMIC  FEED-THROUGH 
INSULATOR.  Grade  L-5  silicone  impregnated 
ceramic.  O.A.  length  including  through  ter¬ 
minal.  54”  hex  bushing  threaded  for  }4”  hole 
mounting.  Voltage  breakdown  4800  volts  R.M.S. 
@  60  cycles  AC. 


grid  drift  current  of  less  than 
5  X  10  '*  and  5  x  10  “  ampere  for  the 
two  scales  respectively.  Input  resis¬ 
tance  is  greater  than  10“  ohms  and 
capacitance  is  approximately  6  /t/if. 
Accuracy  is  within  two  percent  of 
the  full  scale  value. 


SPECIAL  CONSULTING  SERVICE 

A  staff  of  thoroughly  experienced  C.T.C.  compo¬ 
nent  engineers  is  at  your  service  .  .  at  no  cost  to  you 
...  to  help  you  secure  exactly  the  right  components 
for  your  requirements.  They  will  design  special  units 
for  you  when  standard  parts  are  not  suitable,  working 
closely  with  you  for  economical,  satisfactory  results. 

Feel  free  to  call  upon  the  C.T.C.  Consulting  Service 
at  any  time.  Just  write  direct  to  Cambridge  Ther¬ 
mionic  Corporation,  437  Concord  Avenue,  Cambridge 
38,  Massachusetts. 


Microphone  Preamplifier 

Cinema  Engineering  Co.,  1510  W. 
Verdugo  Ave.,  Burbank,  Calif.  The 
101-BX  microphone  preamplifier  is 
de.signed  for  use  in  the  tv  field 
or  wherever  extremely  low  mlcro- 


teed  components 


custom  or  standi 
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Th«  Btit  System's  n«w  outomo^'c  method  of  adjusting  tolophono  ringors  usos  a  boom  of  light  post¬ 
ing  botwoon  tho  gongs  to  a  photooloctric  coll.  Whon  tost  curronts  aro  oppliod  to  tho  ringor  tho 
machino  docidos  whothor  to  chango  tho  spring  tonsion  or  tho  magnotic  pull.  Aftor  oach  chongo  it 
tosts  again  until  tho  ringor  is  in  porfoct  odjustmont—and  tho  wholo  procoduro  tokos  only  30  soconds. 


BELL  TELEPHONE  LABORATORIES 

WORKING  CONTINUALLY  TO  Kit?  YOUR  TCLEPHONe  SERYICE  ONE  Of  TODAYS  GREATEST  VALUES 


To  Yor,  it’s  your  familiar  telephone  bell.  To  tele¬ 
phone  engineers,  it's  a  ‘‘ringer.”  And  it  has  two  jobs 
to  do.  It  must  ring,  of  course,  when  someone  calls 
you.  And  it  must  overlook  the  numerous  electrical 
impulses  which  do  not  concern  it,  such  as  those 
sent  out  by  your  dial. 

Ability  to  respond  to  some  impulses,  to  ignore 
others,  requires  exact  adjustment  between  the  pull  of 
a  magnet  and  the  tension  of  a  spring.  If  they  are 
out  of  balance  your  telephone  might  tinkle  when  it 
oughtn't,  or  keep  silent  when  it  should  ring. 


In  the  past,  adjustment  was  made  by  band,  little 
by  little  until  the  proper  setting  was  reached.  It  took 
time.  But  now  Bell  Laboratories  engineers  have  ’ 
developed  a  machine  which  adjusts  new  ringers  per¬ 
fectly,  before  they  leave  the  Western  Electric  Com¬ 
pany  plants  where  they  are  made.  And  the  operation* 
takes  just  30  seconds. 

This  is  another  example  of  how  the  Laboratories 
work  constantly  to  improve  every  phase  of  telephony 
—  keeping  the  costs  low  while  the  quality  of  service 
grows  higher  and  higher. 


It  tells  your 

“RINGER" 

when  not  to  ring! 


I 


WHITE  SPIKES 
CLIPPED 


hum.l.f  distortion  good  lf 
large  white  spikes  I  characteristics 


NO  VIDEO  IN  proper  SYNC 
SYNC 


VIDEO  IN  SYNC 
REGION 


NOISY  INADEQUATE  SYNC 


phone  levels  are  encountered,  such 
as  when  the  performer  is  6  to  10 
feet  from  the  microphone.  It  makes 
use  of  high-gain  multishielded 
transformers,  and  increases  the  sig- 
nal-to-noise  ratio  10.5  db  over  the 
conventional  preamplifiers.  The 
unit  u.ses  a  single  12AY7  tube,  pro¬ 
viding  two  stages  of  amplification. 
It  is  built  on  a  plug-in  chassis  and 
weighs  4i  lb. 


Input  and  Output  —  No  other  stabilizing  amplifier 
gives  you  a  choice  of  matching  or  bridging  input  with 
an  input  gain  for  both.  This  unit  provides  Iwo  standard 
RTMA  outputs.  One  of  these  can  be  used  for  monitor¬ 
ing— with  as  much  as  37  db  of  isolation  between  mon¬ 
itor  output  and  picture  output. 


.4djuHtablp  Treble  Filter 

Berkei.ky  Custom  Electronics, 
2216J  Grant  St.,  Berkeley  3,  Calif. 
Annoying  surface  noise  and  disa¬ 
greeable  distortion  products  in  the 
upper-frequency  ranges,  commonly 
heard  when  imperfect  recordings 
or  radio  programs  are  reproduced 
through  wide-range  reproduction 
systems,  can  now  be  virtually  elim¬ 
inated  with  minimum  loss  of  use- 


Vartfcal  Wova  Form  —  Output  level  control  con  be  odjutted  while  main* 
taining  critical  circuits  at  a  constant  signal  level.  This  effectively  increases  the 
range  of  input  variation  over  which  the  amplifier  will  maintain  stability. 


White  Clipper— A  unique  General  Electric  feature 
that  guards  against  overloads  due  to  “whites”.  It 
may  also  be  used  as  a  guard  against  buzz  in  inter¬ 
carrier  type  receivers. 

Automatic  Correction  of  the  sync  and  blanking 
portion  of  the  television  signal,  adjustable  sync 
percentage,  and  improved  LF  characteristics  are 
the  important  benefits  available  with  G.E.’s  new 
Stabilizing  Amplifier. 


ful-treble  frequencies,  by  means  of 
the  new  OA-1  adjustable  5-range 
treble  filter.  The  filter  operates 
from  the  outputs  of  typical  a-m/f-m 
euners  or  phone  preamplifiers  and 
into  usual  amplifier  or  tuner  input 
circuits.  No  power  is  required. 
Price  is  $32.50  net. 


FREE 


Handy  leatherette  folder  con¬ 
taining  specification  bulletins  of  all  Gen¬ 
eral  Electric  TV  Station  equipment  will 
be  forwarded  on  request  to  television 
station  managers  and  engineers.  Write: 
General  Electric  Company,  Section  461 
Electronics  Park,  Syracuse,  New  York. 


Variable  Capacitors 

The  JFD  Meg.  Co.,  Inc.,  6101  Six¬ 
teenth  Ave.,  Brooklyn  4,  N.  Y.,  has 
announced  a  new  piston-type  vari¬ 
able  trimmer  capacitor.  Tubular  in 


GENERAL 
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Looking  for  ways  to  make  old  things  BETTER? 
Looking  for  ways  to  make  new  things  POSSIBLE? 


Look  into  KINNEY 
VACUUM  PUMPS 


More  vacuum  processes  depend  on  this  "vacuum 
powerhouse"  than  an  any  other  type  or  make  of 
pump.  More  new  developments  —  new  products,  new 
improvements  in  old  products  —  are  made  possible 
and  practical  by  this  pump.  Every  day,  more  and 
more  engineers  use  this  pump  to  make  their  vacuum 
dreams  come  true  —  in  the  laboratory,  the  pilot 
plant,  the  production  line. 

Have  you  looked  into  Kinney  Vacuum  Pumps?  Do 
ft  today  —  just  fill  out  and  mail  the  coupon.  KiNNEY 


AAANUFACTURING  CO.,  Boston  30,  Mass.  Repre¬ 
sentatives  in  New  York,  Chicago,  Cleveland,  Houston, 
New  Orleans,  Philadelphia,  Los  Angeles,  San  Fran¬ 
cisco,  Seattle. 

FOREIGN  RERRISINTATIVIS:  Ccnaral  Englnwring  Co.  (Rod- 
cltff»)  ltd.«  Stotipn  Works,  Bury  Rood,  Rodcliffo,  Loocoskiro, 
Englond  *  Horrocks,  Roxburgh  Pty.,  Ltd.,  Molbourno,  C.  !• 
Auitrolio  *  W.  $.  Thomot  L  Toylor  Pty.,  Ltd.,  Jokonnosburg, 
Union  of  South  Africo  *  Novoloctric,  Ltd.,  Zurich,  Switzorlond 
*  C.I.R.E.,  Piozzo  Covour  20,  Romo,  Itoly. 


Nomo  . 
Compony 


KINNEY  MIANUPACTURING  CO. 

3565  WASHINGTON  ST.,  tOSTON  30,  MASS. 
Contlomon: 

PlooM  Bond  illustrotod  Bullotin  V45.  Wo  oro 
intorostod  tn: 

O  Vocuum  oxhoutfing  O  Vocuum  diitillotion 
O  Vacuum  cooting  O  Vacuum  motalturgy 
O  Vocuum  dohydrotion 


M  P  L  E  T  E 


NFORMATION 
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NEW  PRODUCTS  (continiKd) 


1 


(lesion,  it  delivers  continually  uni¬ 
form  change  of  capacitance  in  re¬ 
lation  to  rotation.  Smooth,  precise 
.settings  without  ba<klash  or  di.s- 
turbance  from  severe  vibrations  are 
made  and  maintained.  Other  fea¬ 
tures  include;  approximately  zero 
temperature  coefficient;  Q  rating  of 
over  1,000  at  1  me;  55  C  to  100  C 
operating  temperature;  10,000 
megohmns  insulation  resistance. 
The  units  offer  the  low  capacitances 
needed  especially  in  the  operation 
of  commercial  and  government  land 
and  marine  communications  and 
microwave  ecpiipment. 


TV  AiiUMiiias 

Channel  Master  Corp.,  Napanoch 
Road,  Ellenville,  N.  Y.  A  new, 
complete  line  of  Yagi  antennas,  the 
500  series,  is  designed  to  extend 
tv  reception  areas  beyond  present 
limits.  Available  for  channels  2 
through  13,  the  antennas  combine 
high  gain  with  high  directivity  and 
have  an  actual  gain  of  8  db  that 
may  be  substantially  increased  by 
stacking.  They  have  a  high  front- 
to-back  ratio  of  26  db  to  reduce 
rear  and  side  pickup  and  match 
both  72  and  300-ohm  line.  Con¬ 
struction  features  include  alumi¬ 
num  elements  and  cross-arm,  high- 
impedance  step-up  dipoles  of  seam- 
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OSCILLOSCOPE  RECORDING  CRMERRS 


The  stories  of  3  "One  Minute"  Oscillograms 


1.  ftEFORE  AND  AFTER.  A  visual  comparison 
of  'before  and  after  ’  conditions  is  an  easy  fob 
for  the  one  st^  '  camera.  Here,  the  upper  trace 
shows  the  output  of  a  full  wave  rectifiH  power 
supply  with  insufficient  filtering-  The  lower  trace 
shows  the  effectiveness  of  the  addition  of  a  fil¬ 
tering  condenser.  The  camera  is  easily  adiusted 
to  two  positions  (  upper  and  lower )  for  two  ex¬ 
posures;  traces  are  exactly  one  half  scope  st/e. 


2.  SUPERIMPOSING  FOR  COMPARISON.  The 

problem  — determine  the  maximum  time-interval 
variation  between  successive  camera  shutter  open¬ 
ings  and  flash  circuit  closings.  Instead  of  carefully 
measunne  successive  scope  traces,  the  engineer 
superimposed  several  exposures  for  easy  compari¬ 
son.  The  length  of  the  trace  before  the  shutter 
opened  is  a  measure  of  the  time  between  the  elec¬ 
trical  contact  closing  and  camera  shutter  opening. 
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Where  “Photographic  Memory” 


VC’hcn  you  re  tomparing  waveshapes  it  takes  the  "photoi;raphic  memory  "  of 
a  camera  to  give  you  the  whole  story  in  accurate,  permanent  form. 

Until  recently,  photographic  oscilloscope  recording  called  for  considerable- 
trouble  in  setting  up  equipment  and  a  long  time  period  for  developing  the 
results.  But  today,  with  the  Fairchild-Polaroid  Oscilloscope  Camera,  it's  an 
easy  job  to  record  as  many  traces  as  are  needed. 

Take  a  look  at  the  prints  below.  They  provided  the  engineer  with  valuable 
but  inexpensive  records  for  immediate  evaluation.  All  were  removed  from 
the  camera  om  minute  after  the  final  exposure  was  made. 


A  minute  after  you've  pulled  the  tab  a  finished 
print  is  ready  for  evaluation. 


for  still  or  continuous-motion 
oscilloscope  recording  on  35-mm  film  or  paper 


Fairchild-Polaroid  OKilloscope  Camara  Kits  include  camero,  carrying 
cose  and  film.  Write  today  for  complete  data  on  the  Fairchild-Polaroid 
and  Fairchild  OKillo-Record  Camerot.  Fairchild  Camera  and  Initru- 
ment  Corp.,  88-06  Von  Wyck  Bird.,  Jamaica  I,  N.  Y.  Dapl.  I20-I5A. 


-THE  FAIRCHILD 


OSCIlLO-atECORO  CAMERA 


TK«  Fairchild  O»cillo-R»cord  Cam«ra 
is  the  first  unit  specifcally  desigrted 
for  the  purpose  of  recording  coth- 
ode-roy  tube  images.  Features:  rec¬ 
ords  still  or  continuous  motion  on 
stondord  35-mm  fim  or  paper,  film 
frontogo  indicator,  electronic  speed 
control  —  1  to  3600  in. /min.,  film 
capacity- 100.  400  or  1000  feet. 


SPECIFICATIONS 


Lens  and  Shutter— Choice  of  75mm  f2.8  Woilensak  Oscino-Anostig- 
mot  with  2r2  Alphax  shutter  having  speeds  of  1/25  sec.  to 
1/100  sec.,  "time"  and  bulb";  or,  75mm  f1.9  WoHensok 
Oscillo-Anostigmat  with  £3  Alphax  shutter  having  speeds  of 
I  sec.  to  1/100  sec.,  '  time  '  ond  "bulb". 

Picture  Site— 3^^  x  4^4  in.  (2  or  more  images  per  print;  16  expo¬ 
sures  per  roll  of  film.) 

Image  Site— One-hotf  reduction  of  Kope  image. 

Writing  Speed  — With  f2.6  lens,  up  to  1  in/gsec  at  only  3000V 
occeieroting  potential;  higher  speeds  at  higher  voltoges.  With 
f1.9  lens  these  volues  are  opproxintotely  d^bled. 

Dimentiom—Comera,  IOV2  x  SVa  x  6V4  in.;  hoed,  11  In.  length, 
7^/2  in.  die;  odopter,  2  in.  width,  64%  in.  ntox.  dia. 

Weight— Complete,  lb. 


3.  MUITIRIE  EXROSURt  PRE-SOIARIZATION. 

Here,  by  making  3  successive  exposures  on  each 
half  of  the  prim,  the  engineer  was  able  to  re¬ 
cord  performance  of  a  camera  shutter  at  its 
I/lOO,  1,^200.  1/400  second  (upper)  arul 
1/25.  1  /50.  and  1/100  second  settings  ( lower). 
”Pre-solarizing."  the  process  of  pre<xposing  the 
print  with  the  trace  off  the  screen,  made  if  possi¬ 
ble  to  record  the  high  writing  speeds  involved. 


NEW  PRODUCTS 


(continued) 


less  tubing,  and  reflectors  and  di¬ 
rectors  of  i-in.  butted  tubing  with 
i-in.  external  sleeves. 


Miniature  Paper  Tubular 

Pyramid  Electric  Co.,  1445  Hud¬ 
son  Boulevard,  North  Bergen,  N.  J. 
Type  65PTR  hearing  aid  tubular 
paper  capacitor  is  rated  for  65  C, 
150-v  d-c  applications.  Designed 


for  continuous  operation  at  d-c  volt¬ 
age  rating,  it  will  withstand  a  5- 
second  test  of  300  v  d-c  and  will 
meet  the  standard  RTMA  humidity 
test. 


Typical  RCA  hermeti¬ 
cally  sealed  and  fungus-proofed 
power  transformer  for  military  use. 


Resistors  and  Rheostats 

Ohmite  Mfx;.  Co.,  4981  Flournoy 
St.,  Chicago  44,  Ill.,  has  available 
11  models  of  rheostats,  each  meet¬ 
ing  the  requirements  of  specifica¬ 
tion  JAN-R-22.  These  models  in¬ 
clude  both  standard  and  enclosed 
types,  in  sizes  ranging  from  25  to 


For  military  requirements . . . 
built  to  military  specifications 


Because  of  its  experience,  engineering  skill,  and  vast 
production  facilities,  RCA  is  singularly  well  equipped  to 
manufacture  in  quantity,  special  transformers,  chokes,  fil¬ 
ters  and  coils,  rigidly  designed  to  military  specifications. 

As  one  of  the  major  suppliers  of  specialized  electronic 
and  television  components,  RCA  is  geared  to  handle  your 
individual  requirements  without  delay. 

RCA  Application  Engineers  are  at  your  service— and 
will  be  pleased  to  confer  with  you  on  your  specific  military 
component  designs.  For  further  information,  write  or 
phone  RCA,  Commercial  Engineering,  Section  42FS, 
Flarrison,  N.  J.,  or  your  nearest  RCA  field  office. 


750  watts.  Also  available  is  a  com¬ 
plete  line  of  wire-wound  resistors 
that  meet  all  the  tests  prescribed  in 
specification  JAN-R-26A,  including 
5-hour  vibration  tests  and  air  and 
water  tests  for  thermal  sheck. 


FIELD  OFFICES:  (EAST)  Harrison  6-8000,  415  S.  5th  St., 
Harrison,  N.  J.  (MIDWEST)  Whitehall  4-2900,  589  E. 
Illinois  St.,  Chicago,  III.  (WEST)  Trinity  5641,  420  S.  San 
Pedro  St.,  Los  Angeles,  California. 


C-R  Scope 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19,  N.  Y. 
Type  132Z  is  a  7-in.  c-r  oscilloscope 
that  has  been  specially  designed  for 
general  use  in  radio  and  tv  receiver 
testing  and  in  laboratory  and  pro- 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Season  Cracking  Can  Be  Avoided 
By  Cntting  Down  Internai  Stresses 


conditions  exist.  It  must  be  remem¬ 
bered  that  when  season  cracking  in 
service  does  take  place,  it  is  due  to  the 
combined  action  of  ammonia,  air  and 
moisture  on  stressed  material. 


The  fine  art  of  drawing  brass  has  ' 
been  built  up  through  many  years  of 
experience.  Brass,  while  one  of  the 
easiest  and  most  satisfactory  metals  to 
work  with,  is  not  without  certain  prob¬ 
lems.  These  problems,  fortunately,  are 
avoidable  by  proper  controls. 

When  drawing  cups  and  shells,  the 
percentage  of  reduction  of  both  the 
outside  diameter  and  the  wall  thick¬ 
ness  should  be  carefully  calculated: 

1.  in  order  to  obtain  the  maximum  re¬ 
duction  per  opieration,  and  2.  to  pre¬ 
vent  the  introduction  of  dangerous  in¬ 
ternal  stresses  especially  in  the  finished 
shell,  stresses  which  may  lead  to  sea¬ 
son  cracking  when  the  article  is  kept 
in  storage  or  during  service  use. 

Proper  Drowing  Practice  to 
Prevent  Severe  Internal  Stresses 

To  avoid  danger  of  internal  stresses, 
the  general  practice  in  the  brass  indus¬ 
try  is  to  use  fairly  severe  wall  reduc¬ 
tions  on  every  operation,  along  with 
gradually  decreasing  reductions  on  the 
outside  diameter.  It  is  very  important 
that  the  finish  draw  should  be  sure  to 
include  a  substantial  wall  reduction  in 
order  to  keep  internal  stresses  to  a 
minimum.  If  the  final  draw  calls  for  a 
wall  reduction  of  .002"  or  .003",  care 
should  be  taken  to  make  sure  that  die 
wear  is  not  excessive.  Otherwise,  insuf¬ 
ficient  pinching  of  the  wall  will  occur 
after  long  runs.  The  “Selection  Chart 
for  Deep-Drawing  Dies”,  reproduced 
in  the  reprint  of  the  Feb.,  1950  issue 
of  the  Copper  Alloy  Bulletin,  will  be 
mailed  on  request. 

Relief  Anneal  Helpful 

If  the  final  drawing  of  the  shell  with¬ 
out  reducing  the  wall  cannot  be  avoid¬ 
ed  and  dangerous  internal  stresses  are 
developed,  the  article  should  promptly 
be  subjected  to  a  relief  anneal  to  re¬ 
duce  the  stresses.  Otherwise,  it  may  fail 
in  storage  or  when  it  is  put  to  service. 
A  relief  annealing  operation  calls  for 


heating  the  article  at  a  temperature 
sufficiently  high  to  reduce  the  stresses 
to  a  safe  point,  yet  without  bringing 
about  softening  of  the  hard  drawn 
metal. 

Mercurous  Nitrate  Test 

The  usual  method  of  determining 
the  presence  of  internal  stresses  is  the  ' 
mercurous  nitrate  test.  Here  the  article 
is  immersed  in  a  solution  of  mercu¬ 
rous  nitrate  for  a  period  of  1 5  minutes.  | 
If  no  cracking  occurs,  it  is  assumed 
that  no  severe  internal  stresses  are  | 
present.  However,  cracking  within  that  ^ 
period  of  immersion  indicates  the  pres-  j 
ence  of  internal  stresses.  ! 

Strange  to  say,  the  dangerous  inter-  ^ 
nal  stresses  are  not  the  result  of  ex¬ 
cessive  reduction  of  the  metal.  They 
are  brought  about  by  reducing  the  out-  | 
side  diameter  without  simultaneously 
thinning  the  wall.  This  operation  is 
known  as  “sinking"  when  applied  to 
tube  drawing  and  actually  thickens  the 
wail. 


Both  tubes  were  “sunk"  or  drawn  without  a 
I  plug  to  induce  stresses.  Tube  (left)  was  then  I 
annealed  at  the  base  only  and  tube  (right)  was 
annealed  its  entire  length.  After  testing  in  mercu*  ! 
rous  nitrate  solution,  cracking  revealed  the  pres¬ 
ence  of  severe  internal  stresses  that  were  present 
in  the  unannealed  portion  of  the  tube. 

Often  material  which  cracks  in  mer¬ 
curous  nitrate  does  not  season  crack 
after  long  years  of  service  either  be¬ 
cause  it  is  resistant  to  season  crack¬ 
ing  or  because  favorable  atmospheric  | 


Ammonia  Prime  Cause  of 
Season  Cracking 

In  recent  years,  the  ammonia  test  is 
also  used  to  determine  the  presence  of 
dangerous  stresses  in  hard  worked 
brasses.  However,  ammonia  tests  are 
rather  awkward  to  handle  and  much 
slower.  The  results  must  be  interpreted 
with  considerable  caution.  Conse¬ 
quently  the  ammonia  test  is  not  used 
as  a  standard  method  of  control. 


It  is  often  asked  whether  a  nickel 
and  chromium  plate  on  a  highly 
stressed  shell  is  effective  in  prevent¬ 
ing  season  cracking.  There  is  no  doubt 
that  such  a  plate  affords  distinct  pro¬ 
tection.  However,  even  the  best  plate 
shows  some  porosity  and  experience 
has  shown  that  some  stressed  shells, 
even  heavily  nickel  plated,  have  been 
subject  to  season  cracking. 

Yellow  brass  (66%  copper,  34% 
zinc)  is  less  resistant  to  season  crack¬ 
ing  than  the  higher  copper  alloys  such 
as  red  brass  (85%  copper,  15%  zinc) 
and  commercial  bronze  (90%  copper, 
10%  zinc).  (6743) 
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duction  applications.  It  incorporates 
a  multivibrator  sweep  circuit  for 
linear  internal  sweep  from  10  to 
30,000  cycles  which  may  be  syn¬ 
chronized  to  60  cycles,  an  external 
signal  or  signal  applied  to  its  verti¬ 
cal  input  terminal.  Balanced,  non- 
astigmatic  sweep  is  assured  by 
push-pull  deflection.  Terminals  are 
provided  for  direct  connection  to 
horizontal  and  vertical  deflection 
plates  and  to  the  control  grid  of  the 
c-r  tube  for  intensity  modulation. 


tt's  easy  to  ^ 
satisiy  befh  sondiiions  with 

$.S.  White  flexible  shafts 


Junction  Block 

Cornish  Wire  Co.,  Rutland,  Vt., 
has  designed  and  produced  an  all- 
moulded-rubber  junction  block  to 
reduce  wire  assembly  costs  and  to 
simplify  and  improve  product  and 
installation  wiring.  The  unit. 


You  want  optimum  circuit  efficiency  and  you  want  maximum 
tuning  convenience  in  elearonic  equipment. 

You  can  get  both  without  compromise  when  you  use 
S.S. White  flexible  shafts  to  couple  variable  elements  to  their 
control  knohs.  By  doing  this,  you  are  free  to  locate  both  the 
elements  and  their  knobs  to  satisfy  all  requirements. 

S.S.White  flexible  shafts  include  types  engineered  and  huilt 
specifically  for  remote  control  service.  They  give  smooth, 
jump-free,  sensitive  tuning.  And  they’re  about  as  easy  to 
install  as  electric  wiring. 


which  handles  two  cord  connectors 
or  plugs,  facilitates  internal  wiring 
to  any  circuit  arrangement  or  speci¬ 
fication.  The  one-hole  screw  fast¬ 
ener  is  fully  insulated  and  wire 
entrances  are  flexible  as  regards 
position  or  sizes  of  conductors.  The 
unit  is  sealed  against  moisture  and 
corrosion. 


It  containa  thm  latest  inform- 
ation  and  data  on  flexible 
shafts  and  their  application. 
Write  for  a  copy  today. 


Tube  Tester 

The  Triplett  Electrical  Instru¬ 
ment  Co.,  Bluifton,  Ohio.  Model 
3413-A  tube  tester  with  improved 


Dept.  E,  IOEast40HiSt 
NEW  YORK  16,  N.  Y. 
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Now!  the  first  and  only  electronics  distributor 

COAST  TO  COAST! 


Federated  Purchaser  announces 

the  opening  of  its  newest  Eiectronics  Center  in 


•  to  cut  your  production  costs 

•  speed  your  service,  and 

•  assure  you  a  smooth  flow  of  supplies 


Buyers  of  electronic  equipment  know  Federated  Purchaser’s  services: 

•  One  dependable  source  for  all  electronic  needs 

•  Quick  delivery... now  more  important  than  ever 

•  The  always-friendly  “Mr.  Fed"  service 

•  Most  modern  and  complete  electronic  centers  in  strategic  locations 


Purchasing  Agents!  Engineers!  Take  advantage  of  F-A-R  R-E-AC-H-I-N-G  Federated  Purchasing  Power 


Cable  FEDERPURCH 


ederated  purchaser 


INCORPORATED 


"Mr.  Fed"  sayS: 

Get  it  faster- the  FP  way' 


THE  ONLY  COAST  TO  COAST  ELECTRONICS  DISTRIBUTOR 


New  York  City 
66  Oey  SL 
OI|by  9-3050 


Los  Angeles 
91 1  S.  Grand  Ave. 
TRinity  7311 


Allentown,  Pa. 
1115  Hamilton  St. 
Phone  3-7441 


Easton,  Pa. 

701  Northampton  St. 
Phone  4259 
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NEW  PRODUCTS 


Hianufaeturing  company,  inc. 

MANSflElD,  OHIO 


•  fixed  differentials  as  close  as  5**  F 
•  highly  responsive 

•  non-radio-interfering 

•  longer  contact  life 


■  New  StevensTypc  W  Snap-Action  Thermostats  are 
specially  engineered  for  appliances  requiring  sensitive, 
precise  control  of  high-wattage  heater  loads. 

Featuring  an  electrically  independent  bimetal  that  effec¬ 
tively  eliminates  artificial  cycling  and  “jitters,”  Type 
thermostats  closely  follow  temperature  of  controlled  device 
...respond  rapidly  to  temperature  changes.  Spring  pressure 
remains  positive  until  actual  instant  contacts  snap  open, 
thus  assuring  longer  contact  life  and  non-interference 
with  radio  reception. 

Stevens  Type  W  Snap-Action  Thermostats  are  nov> 
available  in  adjustable  or  non-adjustable  styles,  with 
various  terminal  designs  and  arrangements,  and  for  oper¬ 
ation  within  a  400“  F  temperature  range.  Specify  Stevens 
thermostats  on  your  next  order— (hey  insure  the  perform¬ 
ance  and  long,  trouble-free  life  of  your  product. 

A-SKa 


(continued) 


te.sting  flexibility  permits  checking 
any  type  radio  receiving  tube,  min¬ 
iature  hearing-aid  tubes,  pilot 
lamps,  flashlight  bulbs  and  tv  pic¬ 
ture  tubes.  It  has  flexible  3-posi- 
tion  lever  switches  for  complete  cov¬ 
erage  of  present  and  future  tube 
connections.  The  RTMA  pin  num¬ 
bering  of  tube  element  levers  makes 
for  quick  reference  of  tube  ba.se 
connections.  Line  voltage  indica¬ 
tion  on  the  center  of  the  meter  dial 
permits  ob.servation  and  adjust¬ 
ment  for  line  fluctuations.  Fila¬ 
ment  voltage  is  0.G3  v  to  110  v  in  14 
.steps. 


H-V  Eleotro>*lali<* 
Control 


Chicago  Telephonk  Supply  Corp., 
Elkhart,  Ind.,  has  developed  the 
type  85  high-voltage  control  for 


Variable  Seale 


The  Gerber  Scientific  Instru¬ 
ment  Co.,  89  Spruce  St.,  Hartford 
1,  Conn.  The  variable  scale  illus¬ 
trated  is  a  new,  uniciue  instrument 
designed  to  be  used  on  a  multitude 
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electrostatic  focusing  that  is  made 
I  chiefly  of  materials  using  a  mini- 
■  mum  amount  of  Alnico  V  magnets 
and  copper  wire. 


STEVE  ItfS 


1 


THE  rOWER  OF 


•  Sale  and  easy  to  climb. 


•  Completely  galvanized,  light  weight 
tubular  steel  ...  20  ft.  section  72  lbs. 


Patented  plate  spaced  at  two  foot  inter¬ 
vals  prevents  twisting  and  affords  rigid¬ 
ity  found  in  no  other  tower. 


Superior  construction  features  give  LOW  COST 
Vee-D'X  sectional  towers  the  highest  safety 
factor  of  any  tower  in  its  price  class. 


If  you  have  an  elevated  installation  problem,  absolute  per¬ 
manency  of  your  installation  is  assured  when  you  use  a 
VEE-D-X  sectional  tower.  Strength  is  a  major  factor.  Don’t 
take  chances  with  structural  failure.  Be  sure  with  VEE-D-X! 

•  Rugged,  all-welded  construction  diagonally  laced 
with  angle  iron  for  maximum  rigidity. 

•  Can  be  erected  on  ground  or  on  flat  or  H||||||| 
peaked  roof. 


PRE-A5SEMBLED 

for  fast,  inexpensive  insfallafion 

VEE-D-X  towers  are  designed  for  use  at  any 
height  from  10  to  140  feet.  They  are  self-sup¬ 
porting  up  to  20  feet  and,  where  space  is  limited, 
semi-guyed*  type  installations  may  be  used  at 
30,  40,  and  50  foot  heights.  Sketch  at  right  shows 
the  basic  parts  and  necessary  accessories  for  a 
complete  installation.  Three  types  of  top  mount 
are  available.  VEE-D-X  towers  may  be  ordered 
in  separate  units  or  as  a  complete  package  for  a 
specific  height.  (Either  guyed  or  semi-guyed.) 
Write  the  LaPointe-Plascomold  Corporation  of 
Windsor  Locks,  Conn,  for  complete  informa¬ 
tion. 

*Semi-Kuyed  towers  employ  one  set  of  guy  cablet  attached 
at  a  height  of  10  ft.  up  the  tower  and  anchored  at  a 
6  ft  .  radius  from  the  base. 


VEEM 
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American 

Beautu 

SOLDERING  IRONS 


of  technical  and  nontechnical  prob¬ 
lems  involving  spacing,  scaling, 
plotting  and  the  like.  The  heart  of 
the  device  is  an  extremely  accurate 
calibrated  triangular  spring  fas¬ 
tened  at  one  end  to  the  aluminum 
base  and  at  the  other  end  to  a  slide 
by  means  of  brass  end  connections, 
screws  and  nuts.  The  slide  is  held 
in  position  by  means  of  an  adjust¬ 
able  pressure  friction  plug  and  al¬ 
ways  remains  centered  because  of 
a  dovetail  fit  between  slide  and 
base.  An  adjustable  indicator 
fastened  to  the  slide  correlates  the 
reciprocal  and  linear  scales  to  the 
spring. 


Half-Octave  Filler 

GsaiTSCH  Products,  11846  Missi.s- 
sippi  Ave.,  Los  Angeles  25,  Calif. 
The  BP-1  half-octave  filter  has  been 
designed  to  meet  a  requirement 
where  extreme  attenuation  outside 
the  pass  band  and  sharp  cutoff  are 


TV  and  RADIO  MANUFACTURERS  ARE  MAKING 


Federal  "PREFERRED  TYPES"  Handle 
90%  of  Today's  TY-Rodio  Replacements: 

FTR  1 004  Used  for  Replacing  50-1 00  MA,  1 30  Volts 
FTR  1 01 0  Used  for  Replacing  1 50-250  MA,  1 30  Volts 
FTR  1 023  Used  for  Replacing  300-350  MA,  1 30  Volts 
FTR  1021  Used  for  Replacing  450  MA,  130  Volts 


O  in  COMPONENTS 
O  in  MATERIALS 
O  In  SPACE 
o  in  WEIGNT 
o  In  LABOR 

-'"'Federal 

SELENIUM 

RECTIFIERS 

YOUVe  got  to  hand  it  to  Federal  Selenium 
Rectifiers  for  the  vital  job  they  are  doing  for 
America’s  leading  television  and  radio  receiver 
manufacturers! 

Power  transformers,  rectifier  tubes  and  filter 
chokes  are  being  eliminated  . . .  heavy  percentages 
of  copper  and  steel  are  being  conserved. . .  receivers 
are  more  compact  and  efficient... space  and  weight 
are  saved  in  production,  shipping  and  warehousing 
. . .  assembly  time  is  saved . . .  costs  are  cut  up  and 
down  the  line  and  production  facilities  are  kept  on 
the  move. 

Product^design  engineers  with  power  conversion 
problems  that  can  be  solved  with  Selenium  Recti¬ 
fiers  are  urged  to  get  in  touch  with  Federal  —  the 
originator  of  the  Miniature  Selenium  Rectifier. 
Federal-and  only  Federal— has  the  most  complete 
information  available  today  on  this  outstandingly 
versatile  unit.  Send  your  requirements  to  Dept. 
F-41J  for  a  quick  reply! 


America's  Oldest  and  Largest  Manufacturer  of  Selenium  Rectifiers 


<  Export  Dittribwiert;  Intomotionol  Standard  Eloctrk  Corp.,  67  Srood  $1.,  N.V. 
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NEW  PRODUCTS 


(continued) 


Flying-Spol  C-R  Tube 

Radio  Corp.  of  America,  Harrison, 
N.  J.,  has  announced  the  5ZP16,  a 
5-in.  c-r  tube  for  u.se  as  the  flyinir- 
spot  scanner  in  a  video-signal  gen¬ 
erator.  Re.solution  capability  i.s 
better  than  1,000  lines  at  the  center 
of  the  reproduced  picture.  Featured 
is  a  metal-backed  phosphor  that 
has  not  only  extremely  short  per¬ 
sistence  to  provide  a  good  signal- 
to-noise  ratio  but  also  a  stable  decay 
characteristic  for  which  equaliza¬ 
tion  can  be  easily  supplied.  Other 
features  include  a  high-resolution 
of  the  electrostatic-focus  type  and 
a  40-deg  deflection  angle  to  mini- 


the  lead  consists  of  an  insu¬ 
lated  low-resistance  wire,  ter¬ 
minated  by  Addaplug  connectors 
that  feature  a  durable  plug  with 
a  spring-loaded  knife  edge  for  firm 
low-resistance  connections.  The 
Addaplugs,  which  have  plug  holes 
in  each  for  multiple  connections 
fit  into  alligator  clips,  spade  lugs 
and  terminals  of  standard  equip¬ 
ment.  The  lead  will  withstand  5,- 
000  volts  and  has  a  current  capacity 
of  15  amperes.  Leads  are  available 
in  various  lengths  and  in  red  or 
black. 
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FREE..  .  ihU  imporlani  booklet  lelh  you  hoir  our  American  Syttem  Crete  Great 


IVAN  is  watching  you 


How  Americans  developed  bet¬ 
ter  machines,  power  and  skills 
to  build  a  great  nation  .  . .  Why 
we  have  been  able  to  produce 
constantly  more  per  hour  .  .  . 
How  this  has  given  U9  the  world’s 
highest  living  standard. 


Hnir  ire  can  meef  to«iay'$  rlia/lence— Why 
we  must  expand  our  produi-tive  capac¬ 
ity. . .  supply  arms  and  essential  civilian 
needs,  too.  Head  how  this  dynamic  proc¬ 
ess  works  in  free  booklet.  “The  Miracle 
of  America,**  endorsed  by  representatives 
of  management  and  labor.  Send  for 
your  free  copy  today! 


>amr _ 

Ad.lrf.. _ 

Oi-rupali<*n _ 


THth  (tdrtrti$ementt  approved  by  repre$entatireB  of  managements  tabor  and  the  public,  is  publiiheil  in  the  national  interert 
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r AN  is  a  dyed-in-the-wool  Communist. 

There  are  only  6  million  party  mem¬ 
bers  tike  him  in  all  Russia,  yet  these  Com¬ 
munist  brass-hats  enforce  the  iron 
dictatorship  of  the  Kremlin  over  200  mil¬ 
lion  Russians. 


He’s  sold  to  the  hilt  on  Red  ideas.  Which 
means  he’s  out  to  get  you.  He  believes  it’s 
either  you  or  him  . . .  that  the  world  is  too 
small  for  both. 


Ivan  is  working  hard  to  beat  you  down. 
He  has  a  big  head  start. 

Right  now  he’s  got  you  in  a  bad  spot. 
Ivan  is  afraid  of  only  one  thing. 


He  fears  your  ability  to  out-produce  him 
in  guns,  tanks,  planes. 

Frankly,  he  doesn’t  think  you  value  your 
free  system  enough  to  do  it  .  .  .  tc-  make 
willingly  the  sacrifices  he  has  squeezed  out 
of  the  Russians. 


But  he’s  wrong! 

Because  you  and  all  of  us  have  set  out 


to  build  more  and  better  weapons— to  do 
it  faster  all  the  time. 

We  must  use  every  bit  of  know-how  and 
inventive  skill  we  have  to  improve  our 
machines  and  methods— to  turn  out  more 
and  more  for  every  hour  we  work.  Only  in 
this  way  can  we  become  militarily  strong. 

But  we’ve  got  to  supply  essential  civilian 


needs  as  well.  We  can’t  allow  needless 
shortages  to  take  prices  skyrocketing  and 
lower  the  value  of  our  dollar. 


Sure,  that  means  sacrifices  for  everybody. 
But  doing  this  double  job  well  is  the  only 
sure  way  to  stop  Ivan  in  his  tracks— and 
to  save  the  freedoms  which  are  ours  and 
which  he  has  never  known. 


McGRAW-HILL  PUBLISHING 


COMPANY 


TMt  MTT«I  Wl  nOMKt 

m  inoN«M  Wl  MOW 
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lENNINGS  RADIO  MANUFACTURING  CO.  •  970  McLAUGHlIN  AVE.  •  P.O.  BOX  1279  •  SAN  JOSE  12.  CAL. 


NEW  PRODUCTS  (continiKd) 

mize  deflection  defocusing  and  pro¬ 
vide  high  comer  resolution. 


JENNINGS 

TYPE  UXC 

VARIABLE 

HIGN 

VOLTAGE 

CAPACITOR 


Another  Capacitor 
Problem  Solved — 

T he  Jennings  Variable  Capacitors  with 
wide  ranges  of  capacity  change  make 
possible  continuous  tursing  of  this  50 
KW  tronsmitter,  giving  high  efficiency 
operation  on  any  frequency  from  four 
to  twenty-six  megacycles  without  switch¬ 
ing.  These  205E-1  transmitters  were  de¬ 
signed  by  Collins  Radio  Company  of 
Cedar  Ropids,  Iowa. 

All  power  amplifier  tank  and  output  cir¬ 
cuits  in  these  transmitters  use  Jennings 
all-copper  vacuum  variable  capacitors, 
especially  the  type  UXC,  as  shown, 
which  has  a  capacity  change  of  20  to 
1  (25  to  500  mmfd.).  Other  vacuum  fixed 
and  vacuum  variable  units  are  used 
throughout  the  transmitter.  Such  flexible 
capacitors  make  possible  circuit  tuning 
over  bands  much  wider  than  heretofore 
considered  practical.  These  Jennings 
vacuum  units  give  trouble-free  service 
throughout  the  life  of  the  transmitter 
ond  ore  unaffected  by  elevation,  dirt, 
temperature  and  humidity.  They  are 
small  physically  for  effective  high  fre¬ 
quency  operation. 

May  w9  h9ip  y9u  sofy 
yow  Copocitof  problems? 


one  selector  switch  retains  contact 
alignment  permanently.  Direct 
connections,  with  no  cabling,  elim¬ 
inate  chance  for  shorts.  The  unit 
features  a  precalibrated  rectifier. 


Tape  Recording  Head 

Shure  Brothers,  Inc.,  225  W. 
Huron  St.,  Chicago  10,  Ill.  The 
tape  recording  head  illustrated 
provides  record  and  playback  in 
one  compact  unit.  Model  TR6  series 
is  designed  for  use  in  equipment 
where  a  separate  a-c  erase  or  a  d-c 
erase  may  be  involved.  The  struc¬ 
ture  insures  production  control  of 
gap  dimensions  and  alignment.  An¬ 
other  feature  is  the  fact  that  it  em- 


Volt-Ohm-Mil-Ammeter 

The  Triplett  Electrical  Instru¬ 
ment  Co.,  Bluffton,  Ohio.  Model 
666RL  is  a  new  handy  size,  compact 
volt-ohm-mil-ammeter  that  answers 
a  need  for  portability  and  quick¬ 
testing  usage.  Its  a-c/d-c  voltage 
ranges  from  0  to  5,000,  at  1,000 
ohms  per  volt;  direct  current  to  10 
amperes.  Resistance  is  0  to  3,000  to 
300,000  ohms,  3  megohms.  Only 
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THEORY  and  APPLICATION 
OF  INOUSTRIAL  ELECTRONICS 

lust  Published! 

u  Th«ro«i|ftly  trMti  th«  intlrt  4Md  of  lodwttrUI 
**  oloctroniet.  Broolu  tbo  A«ld  down  to  lu  bMlc 
prlnoiplfo.  ohotriiif  m*ny  practlcoL  tpplicatlono  of 
•loctrocUc  eirculU  ocd  dotlrfo  outoide  tho  flotd  of 
OMnmunlcoUona.  Coven  elwtrMilc  instrumeototloo 
of  both  elertricol  ood  non  elfctncAl  Quantities. 

electronio  control,  and 
electronic  power  lociudlnc 
Induction  heatlnc  and 
dlelectiio  heaUn<.  By 
John  M.  Cofo.  Prof,  of 
Cloc.  Enfin..  Purduo  U.: 
with  tho  aMittaneo  of 
C.  F.  Bashe,  Roooareh 
Ena'r.  I.B.M.  Coff.  290 
pato*.  24«  mat..  14.75 


WINCHESTER  ELECTRONICS,  INCORPORATED 


THEORY  AND 
DESIGN  OF 


TELEVISION  RECEIVERS 

Just  PuUisbedt 

GIvoo  phyaloal  oxplaiiationt  and  oiathoaiatical 
*  theory  for  tho  hohavfor  of  vaiHoos  tolovlslon 
oiroolta  from  the  eniineerlnt  rlewpoint.  at  well  as 
dlocuadnc  tholr  practical  dealfn.  Corora  atandards 
goremlnf  telerlatoa  transralatloe.  the  theory  of 
drmilta  and  ayateaa.  and  tarloua  rocotrer  oemclnf 
technlquea.  Preaeota  numerous  tablea.  graphs, 
and  oobecDatic  drawings  that  aare  time  and  tfort. 
By  8ld  Deotach.  Polytoehnk  floaoareh  and  Do* 
oolooniont  Co..  Now  York.  S3«  oogos.  3M  Hint.. 
M.SO 


HIGH  FREQUENCY 
MEASUREMENTS 

Just  Published/ 

«  Hvt  It  ■.-t.-.M*  raftram  ■attrltl  lir  n- 
*  ttHmntt  Mni  Mrriw)  n  In  rUi*  u  wdl  u 
tltctrwilM.  Dljninta  mu,  praocdurt.  for  mruur- 
Uu  pr>«lo.l  ulu  nich  u  utot.  wttlj.  nltt,  m>. 
•to.  to  enobte  ,tm  to  doclde  trhlch  proooduro  to  lu. 
for  0  •p.rlfle  proMcm.  DoocrllMa  mroturtmeou  for 
abort -waroB,  lliua  ud  utoimaa,  ud  for  a-B,  b-m, 
ud  r-m.  By  Aa«att  Hand,  SclaoHac  ud  Taeh. 
Radla  CanwItuL  (71  laiaa.  417  lllat.,  tlO.60 


RADIO 

ENGINEERING 
HANDBOOK 

M  Proytdaa  quick  antweri  to  routine  and  apoelal 
autgnnonti  In  eommunleationt.  broadcaating. 
aJreraft  radio,  telerlalon.  and  related  fields.  Re* 
fleeting  modem  derelomnentj  in  the  field,  this  hand¬ 
book  glvoo  a  comploto  coverage  of  every  aspect  of 
radio  engineering— Prom  Inductance,  power  supply 
•ysterns.  and  tfectron  tubes  ...  to  reodvlng  sys* 
terns,  and  code  rooepUoo — all  arranged  In  coodae. 
qulck-rafewpce  form.  By  Koitti  Honnoy.  Editor- 
In-Chlof.  4tb  Ed.  1197  pagas.  1039  lllua.  919.00 


See  them  10  days  free 


I  McGRAW-HILL  BOOK  CO..  I 

'  330  W.  42nd  $f..  N.  Y.  C.  IB.  N.  Y.  j 

Send  me  bookCil  corresponding  to  numbers  en* 
draled  below  for  10  days'  examination  on  approval.  , 
In  10  days  1  will  remit  for  booklal  1  kem.  plus  | 
few  eonta  for  dottrery,  and  rettom  unwanted  boofc<s)  ■ 
pootpald.  (Wo  pay  for  delivery  If  you  remit  srltb  I 
this  coupon:  aanm  return  priniego.)  | 

1  2  3  4  I 


WHEN 


SIZE  AND  WEIGHT  ARE  LimED 


WE  SUGGEST 

Minioture  Rectangular  (MRE)  or 
Sub-Minioture  Rectangulor  (SMRE) 
aRCUITCONNEGORS 

They  embody  the  usual  high  quality  features  that 
distinguish  WISCHESTER  ELECTRONICS 
eonneetors: 

A  MONOBLOC*  construction  to  reduce 
leng^th  of  creepage  paths  and  to  eliminate 
dust  and  moisture  pockets. 

0  MOLDED  MELAMINE  body  parts  for 
^  high  dielectric  and  mechanical  strength. 

0  PRKCLSION  MACHINED  contacts,  gold 
plated  over  silver  for  consistent  electrical 
conductivity,  prevention  of  corrosion  and 
ease  in  soldering. 


Tht  SUIEI4  |U  (taltcti  (aaatfttc 
eba«t  faflmn  lb.  ftaBal  (asiia  af 
tbt  aiiaialaff  factaafalai  (MIE) 
win  bat  bn  baaa  !•(•<•(  fa  alaml 

•aa-balf  tiia  la  aiaat  ractaf  ra(anlt 
In  a  uMlIaf  aialti-faalafl  (aaaactw 
fac  airtraft  alnffMic  awiiiXina. 


Please  irrifa  or  tsUphoas  for  od~ 
ditional  information  tsnonr  SMRS 
or  other  fypaa  of  conneetoro. 


See  our  advertisement  in  [LICTRONKS  BUYIRS'  GUIDE 


Vi/inchester  Electronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


POWRARW 

WORK  POSniONEgi  » 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  efficient  assembly 


Tbia  o9w  afallaa  ta  U.  a  Miy 


4  i 


'  Hplds  work  ot  ony  or 

lines  in  America  today,  and  ^ 

belongs  on  yours.  Write  us  ^ 

about  your  production  "head- 
ache"  .  .  .  we'll  show  you  how  T®7'5o'J,7/„' 
POWRARM  can  cure  it.  *  °  | 

Write  fee  Cofaley  WIE  Bk 

32  krfwiMfivt  pages,  ERSE 


WILTON  TOOL  MFC.  CO. 

Precision  Built  Bunch  Viiui/'C*  Clamp$  and  Work  Potitionurs 


925*T  Wrlghtwood  Av«nuG  •  Chicago  14,  llllnolB 
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NEW  PRODUCTS 


Kings 


Microwave  Equipment 


80  Mafbl«dal«  Boad,  Tnckahoa  7,  M.T. 

an  affiliate  of  Kings  Electronics  Company,  Inc. 


Miniature  Motors 


Servo-Tek  Products  Co.,  Paterson, 
N.  J.,  has  begrun  production  of  a 
line  of  miniature  permanent  mag¬ 
net  field  type  d-c  motors,  measuring 
IJ  in.  in  diameter  by  IJ  in.  long 
and  weighing  approximately  2i 
ounces.  Motor  voltage  rating.s  from 
6  to  28  volts  are  available  for  varied 
service  applications  ranging  from 
fan  or  blower  uses  to  telemetering 
.sequence  switch  drives.  A  cylindri¬ 
cal,  or  ring  type,  Alnico  V  field  mag- 
!  net  is  used  in  conjunction  with  a 
14  commutator  segment  armature. 
Long  brush  life  and  excellent 
commutation  characteristics  are 
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ploys  an  effective  deep-drawn,  mu¬ 
metal  shield  for  optimum  hum 
reduction.  Record  and  playback  coil 
impedance  is  1,650  ohms  at  1,000 
cps;  output  level,  1  mv  at  1,000  cps; 
and  bias  freiiuency,  25  kc. 


(louxiul  Line 


Product  Development  Co.,  Inc., 
Arlington,  N.  J.  Series  800  re¬ 
flectionless  r-f  air-dielectric  coaxial 
lines  are  now  available  in  standard 
twenty-ft.  as.semblies  in  sizes  up  to 
3J-in.  diameter  with  a  unique  Air- 


tite  coupling  designed  for  use  in 
broadband  transmission  .service.  A 
new  Prodelin  compensated  insula¬ 
tor  structure  supports  the  cen¬ 
ter  conductor  without  projecting 
through  the  surface  of  the  outer 
conductor.  The  line  has  been  serv¬ 
ing  in  commercial  and  military  sys¬ 
tems  handling  higher  powers  and 
providing  lower  vswr  values  in  ap¬ 
plications  up  to  3,500  me  for  tv, 
telephone,  navigation,  radar  and 
other  critical  transmission  systems 


KINGS  proudly  introduces  a  new  and  complete 
line  of  microwave  equipment.  Many 
improvements  in  design  and  construction 
are  your  assurance  of  the  finest  in 
precision  instrumentation.  Our  engineering 
department  is  ready  to  cooperate  on  your 
most  exacting  microwave  and  research 
problems.  Inquiries  are  invited. 
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achieved.  All  units  employ  preci- 
.sion  ball  bearinRs  and  are  avail¬ 
able  with  high-altitude  brushes  for 
aircraft  and  allied  services. 


Witle-Range  Bridge 
Oscillator 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Type  1330-A  bridge  oscillator  is  a 
compact,  stable,  variable-frequency 
source  of  moderate  power  output. 
Three  audio  frequencies  (power 
line,  400  and  1,000  cycles)  and  a 
wide  continuous  range  of  r-f  from 
5  kc  to  50  me,  either  modulated  or 
unmodulated,  are  provided.  Out- 


iw-»i/ii  w-irs/a 


iw-sM/a 


w-sn/a  aa-in/a  aa-4U/a 


uG-a«0M  a«-iM/a 


put  voltage  is  of  the  order  of  10  v, 
and  more  than  one  watt  can  be  de¬ 
livered  into  a  50-ohm  load  over 
most  of  the  frequency  range.  Two 
levels  of  internal  modulation  at  ei¬ 
ther  400  or  1,000  cycles  are  avail¬ 
able  over  the  range  from  15  kc  to 
50  me. 


From  (oost-tiKoast,  tnfiiMtn  in  all  fwlds  look  to 
Kings  ElKtronks  for  tlw  finost  coaxial  connoctors. 

Sptciol  probitms  in  dtsign  ond  fobricotion  roctivo 
'  tlw  wholthtortod  cooporotion  of  Kings  own  enginotring  dtportment. 

For  prtcision-madt,  prtssurizod  K.  F.  Connoctors 

coll  on  Kings  -  tho  loodor.  Quotations  on  roguost. 


Electronic  Relay 

Farmer  Electric  Co.,  21  Moss- 
field  Rd.,  Waban  68,  Ma.ss.  Positive 
operation  on  pulses  as  low  as  0.5 
millisecond,  even  with  a  total  re¬ 
sistance  as  high  as  500,000  ohms 
in  the  initiating  circuit,  is  provided 
by  the  type  CK  electronic  relay. 
The  control  relay  operates  approxi¬ 
mately  10  milliseconds  after  con¬ 
tact,  and  normally  remains  ener¬ 
gized  for  a  time,  adjustable  by 


40  MARBIEDALE  ROAD.  TUCKAHOE  7,  N.  Y. 

Ill  CdMdo:  Atlos  Rodio  Cofp ,  Torontd 
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SURE  SOURCE  FOR 
SPECIAL  LAMINATION  SHAPES 

Special  shapes  are  often  the  only  way  to 
meet  rigid  specifications  .  .  .  the  only  way 
to  reduce  H  eight,  to  save  space. 

VI’hether  your  problem  is  a  transformer, 
a  rotating  device,  a  choke  or  a  saturable 
reactor,  check  with  Thomas  &  Skinner. 
With  their  quarter  century  of  experience, 
they  can  offer  you  a  solution  that  will  in¬ 
corporate  all  the  latest  advances  in  tech¬ 
nology  and  design. 

For  peak  performance  to  rigid  specifica¬ 
tions,  make  Thomas  &  Skinner  your  sure 
source  for  special  laminations. 

THOMAS  It  SKINNER 
SpcclolliH  In  magnntict — pnrmannnt 
ma9nnts  and  lamlnatnd  corni. 


THOMAS  &  SKINNER 

STEEL  PRODUCTS  COMPANY 


1122  East  23rd  Street  •  Indianapolis,  Indiana 


MEASURES  FREQUENCIES 

INSTANTLY 

BY  PURELY  VISUAL  MEANS! 


ACCURATE  TO  0.05% 


FILL  IN  AMD  MAIL  TODAY 
for  FREE  Literature 

a  8.  CONN  Lti. 

ElMtrMlw  DIvHioa.  EllLharC.  loE. 
Dtoailnont  612 

Send  me  descriptive  literature  on 
NEW  6T-4  STROBOCONN. 


Measures  transient  vibrations. 
Finds  precise  speed  of  rotating 
mechanical  parts.  Calibrates  or 
checks  precision  tachometers,  os¬ 
cillators,  other  pulse  generators. 
Used  in  place  of  bridge  meth¬ 
ods  in  measuring  induaance  and 
capacitance.  Many  other  uses. 


MAIL  COUPON  FOR  COMPLETE 
I  N  FOR  M  ATI  O  N  .  .  .  S  E  C  HOW 
STROBOCONN  CAN  HELP  YOU! 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  backgrotmd  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Ck^mputers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Ckjntrol 

•  Circtiit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
backgroimd.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICAN  AVIATION,  INC. 

Atnphysics  Labofatory 
•ox  No.  K-4,  12214  S.  Loktvood  Blvd. 
DOWNEY,  CALIFORNIA 
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means  of  a  delay  potentiometer,  be¬ 
tween  0.26  and  1.5  seconds.  The 
relay  is  adaptable  to  use  as  an 
on-off  timer  for  life-testing  and 
laboratory  applications.  The  spdt 
relay  contacts  are  rated  at  2  am¬ 
peres,  115  V  a-c,  noninductive. 


A  modern  Bruning  BW  machine 
will  print  up  to  105  square  feet  per  minute 


Tlie  Bruning  Model  93  BW’  machine  makes  prints  up  to  46 
inches  wide  at  speetls  up  to  30  feet  a  minute.  Prints  are  fully 
develoiK-d,  regardless  of  sjier'd.  They  come  out  flat,  dry, 
odorless,  and  ready  for  immediate  use. 

W'ith  such  speed,  it  is  possible  to  break  bottlenecks  in 
black-and-white  prints,  aiul  still  have  capacity  for  other 
t\  pes  of  work. 

•  Duplicate  tracings  can  be  made  on  BW'  sensitized  cloth 
or  film— and  changes  or  additions  then  made  as  dt*sired 
with  BW  Eradicator  Fluid  and  jien  or  pencil. 

•  Reports,  records,  correspondence  and  other  paperwork 
can  be  copied  in  seconds  and  for  jiennies. 

•  Twenty  different  color  combinations  are  available,  ami 
copies  can  be  made  on  an  unris'alled  selection  of  card 
stocks,  acetates,  films  and  cloths  as  well  as  on  papers 
of  different  weights  and  spewls. 

Bruning  BW'  machines  do  not  use  a  vapor  develoiK-r,  hence 
emit  no  fumes,  need  no  exhaust  vents,  no  plumbing  connec¬ 
tions.  Tliey  do  not  re<pnr«“  a  siwcially  traiiu'd  operator;  ani/- 
onc  can  easily  operate  a  BW  machine. 

See  for  yourself  what  a  Bruning  BW  copying  machine  will 
ilo  for  \()u.  Tlie  couimn  will  provide  you  with  a  demonstra¬ 
tion  or  with  an  explanatory  booklet.  \’o  obligation.  Simd  it 
today. 


TV  Signal  Booster 

I.D.E.A.,  55  North  New  Jersey, 
Indianapolis,  Ind.  Model  DB410 
Regency  tv  signal  booster  has  con¬ 
tra-wound  bifilar  coils  with  push- 
pull  triode  to  give  a  balanced  cir¬ 
cuit.  Internal  impedance  matching 


an  input  and  output  accommodates 
either  300-ohm  parallel-line  or  73- 
ohm  coaxial  cable.  The  wide  band¬ 
width  assures  satisfactory  video¬ 
audio  reception  on  all  twelve  chan¬ 
nels. 


in  cppying  tine*  1897 


-  — —  —  CHARIES  BRUNING  COMPANY,  INC.""  — 

D«pt.  Z-81  100  Rnod*  St.  N«w  York  13,  N.  Y. 

Q  PtooM  tend  mo  your  froo  booklot  A-1053A. 

Q  I  would  Mko  to  too  o  Bruning  BW  mochino  domonstrotod. 


Literature. 


Tho  Bruning  Modol  93,  the 
finost  block-ond-whito  print 
mochino  modo. 


Flexible  Shafts.  Kupfrian  Mfg. 
Co.,  218  Prospect  Ave.,  Bingham¬ 
ton,  N.  Y.  Bulletin  5194  describes 


Compony 


Stroot- 
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Important 

SAVINGS 

to  VOLUME  users 
of  small  parts 


HIGH  POWCR 
FLEXIB  LE 


g-y^iiimnraEEl 

■■■■■■■■■■■■■■■■■■■■■■■■■  gjtyginign^igiraPTTi 

TRANSRADIO  LTD 


PHOTOCILl 

CABLE 


CONTRACTORS  TO  M.N).  GOVERNMENT 
I38A  CROMWEIL  ROAD  LONDON  SWT  ENCIANO 
OAW  TPAMSDAe  lOflOOfI 


THE  bead  chain 


MFG.  CO. 


j^ac^jre»’s  BEAD  CHAIN —“  the  Wmklesj 

0^  c  thousand  uses,  for  puM  ond  retain- 
and  other  industrial  uses;  plumbinq, 
'  cj'.  le-'^elry,  fishing  tackle  and  novelty 


a  if- spaced  afiiculated 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


Weare  specially  organized 
to  handle  direct  enquiries 
from  overseas  and  con  give 

/AtMfO/AT£m/V£lf/£Sm  USA. 

Billed  in  Dollais  Settlement  by  your  check. 
Transaction  as  simple  as  any  local  buy. 


If  you  need  small  tubular  metal  pans 
like  these  in  large  VOLUME,  Bead 
Chain's  MULTI-SWAGE  Process  can 
mean  impunant  savings  to  you. 

Much  Cheaper  Than  Solid  Pins 

Many  prominent  users  of  solid  pins  for 
clearonic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without  sacri¬ 
ficing  strength  or  accuracy. 

Typical  Applications — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  products  such  as 
Business  Machines,  Ventilator  Louvres, 
Toys,  Radio  and  Television  Apparatus, 
Terminal-boards,  Electric  Shavers, 
Phonograph  Pickups,  etc. 

Send  pan  (up  to  '4'  dia.  and  to  1  !4' 
length)  and  your  specs  for  a  quotation 
or  write  for  DATA  BULLETIN. 


LittU  thought-of  facts  about  eapaeitors 

Tk«  aborl  tin*  breakdown  Toltoq*  of  a  wU»mad#  D.C. 
capacitor  !•  not  lou  than  S  to  I  tlmoc  tho  actual  worklaQ 
▼oltaqo  at  20*'— > 

E  =  S  X  •  mia 

E  =  Brookdowa  Tollaqo 

o  =  Ratod  dx.  workiaq  voltoqo 

UfDUSTRlAL  CAFACITORS  aro  uaTarrlaqly  bold  to  this 
foraola. 

Dooiqnod  lor  auBdmmm  oaloty  and  tbo  omolloot  poooibU 
▼olumo.  INDUSTRIAL  CAPACITORS  or#  fto  otott  wtdol? 
uMd  copocitor  la  laduatrtal  appUeatloao. 

fTRiTE  rODAr  rOR  DETA/LEO  CATAUX} 


wotdi  tliti 
spoco  for 


»octt  that 


An  Accredited  Technical  Institute 
Pioneer  in  Radio  Engineering 
Instruction  Since  1927  . 


Al^OL  RADIO 

ENGINEERING 

INSTITUTE 


•  Advanced  Home  Study  and 
Residence  Courses  in  Practical 
Radio- Electronics  and  Television 
Engineering. 

Residence  Courses  approved 
far  Vetaran  Training 

A  Pequett  year  tree  home  study 
or  residence  scheol  catalog  by 
writing  to  Dept.  2B6C. 
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NEW  PRODUCTS 

various  typical  flexible  shafts  and 
their  properties,  illustrates  a  num¬ 
ber  of  standard  fittings  and  also 
describes  various  casings  that  may 
be  employed.  Applications  of  the 
shafts  treated  are  found  in  elec¬ 
tronic  and  other  instruments,  servo 
devices,  radio  transmitters  and  re¬ 
ceivers  and  remote  controls  for  air¬ 
craft. 

Preformed  Contact  Finger  Stock. 
Eitel-McCullough,  Inc.,  San  Bruno, 
Calif.,  has  available  a  catalog  sheet 
giving  an  illustrated  de.scription  of 
its  preformed  contact  finger  stock 
that  is  especially  suitable  for  mak¬ 
ing  connections  to  coaxially  con¬ 
structed  tubes  and  those  of  exter¬ 
nal-anode  design.  The  sheet  also 
points  out  that  the  strip  is  an  ex¬ 
cellent  means  of  providing  good 
circuit  continuity  through  adjust¬ 
able  components  or  to  moving  parts 
such  as  long-line  and  cavity-type 
circuits  and  also  is  very  u.seful  in 
acting  as  an  electrical  weather¬ 
strip  around  access  doors  of  eciuip- 
ment  cabinets. 

Antenna  Data.  Technical  Appli¬ 
ance  Corp.,  Sherburne,  N.  Y.  Bul¬ 
letin  No.  65  covers  the  application 
of  the  special  twin-driven  Yagi  an¬ 
tenna  in  overcoming  the  problem  of 
cochannel  interference.  Complete 
technical  information  as  to  gain  and 
directivity  is  given  in  curves  and 
graphs,  while  other  electrical  char¬ 
acteristics  are  written  up  in  the 
accompanying  copy. 

Selenium  Rectifiers.  Seletron  Di¬ 
vision  of  Radio  Receptor  Co.,  Inc., 
251  West  19th  St.,  New  York  11, 
N.  Y.,  has  prepared  a  comprehen¬ 
sive  new  16-page  catalog  on  sele¬ 
nium  rectifiers.  In  two  colors  and 
fully  illustrated,  it  includes  listings 
of  dimensions  and  ratings  for  all 
miniature  selenium  rectifiers,  as 
well  as  a  large  selected  group  of 
power  stacks.  It  also  contains  com¬ 
plete  background  material  on  the 
versatile  rectifiers  and  illustrates 
many  of  their  uses. 

Wire-Wound  Resistors.  Wirt  Co. 
.5221-27  Greene  St.,  Germantown, 
Philadelphia  44,  Pa.  Complete  in¬ 
formation  and  specifications  on  an 
extensive  line  of  standard  wire- 
wound  resistors  available  in  fixed. 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -14kc  to  1000 me/ 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URAA-6. 

Very  low  frequencies. 


150kc  to  25mc 


UHf! 

375mc  to  lOOOmc 


Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 

TImm  instruments  comply  with  test 
sudi  radio  interferenc*  specifications  as 
16E4(SHIPS),  AN-l-24a,  AN-l-42, 


NM  -  lOA 


Commercial  Equivalent  of  AN/PRAA-1.  ,, 
Self-contained  batteries.  A.C.  supply 
Includes  standard  broadcast 
radio  range,  WWV,  and  common- 1 
frequencies.  ' 


NMA  -  5 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 
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^i’m  small,  compact, 
Y~^/  WELL  DESIGNED, 
(\®*)  AND  COMPLETELY 
RELIABLE/” 


AGASTAT 

TIME  DELAY  RELAY 


Solenoid  actuated  —  pneumatically  timed.  For  AC  and  DC  service.  A  special  dia¬ 
phragm  and  cap  encase  the  head,  providing  an  enclosed,  dustproof  timing  cham¬ 
ber  in  which  the  air  used  for  timing  is  recirculated.  Low'  cost  with  dependability. 

ACA  ACA  AgA  ACA 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 


The  components  of  high  altitude 
airborne  radar  installations  must 
be  extremely  accurate  because  a 
given  voltage  jumps  a  longer  dis¬ 
tance  in  the  stratosphere  where 
the  atmospheric  pressure  is  lower. 
The  focus  coil,  shown  below,  goes 
around  the  neck  of  the  Cathode 
Ray  Tube  and  focuses  the  beam. 
The  nature  of  its  use  demands  that 
it  meet  the  most  exacting  electrical 
and  physical  specifications. 


PmORMANCe  T£ST£D 

TRANSFORMERS 


QUALITY  PRODUCTS  PRODUCED  IN  QUANTITY 

ACME  ELECTRIC  CORPORATION 

316WATERSTREET  CUBA,  N.  Y. 


Aofnfi,^^^ir£u2-ctri  J 


/ 

When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  are  built 
for  you,  to  your  specifications. 


COTO-COIL  CO  ma 

coil  SPECIAIISIS  SINC  EM  9  t  7 
65  PAVILION  AVE 
PROVIDENCE  5.  R I 
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NEW  PRODUCTS  (cotitimiwl) 

ferrule  and  adjustable  styles  are 
found  in  bulletin  176.  Arranjred  for 
easy  reference,  a  specification  table 
lists  catalog  number  and  core  di¬ 
mensions  with  maximum  wattages 
and  resistances  for  Phenocoted 
units  which  are  rated  for  maximum 
rise  of  130  C  above  ambient 
temperatures;  vitreous  enamel  and 
Infernocoted  units  for  a  maximum 
rise  of  250  C. 

Civilian  Defen.se  Pamphlet.  Tra- 
cerlab,  Inc.,  130  High  St.,  Boston 
10,  Mass.  A  new  pamphlet  entitled 
“How  Safe,”  contains  a  discussion 
of  the  dangers  of  the  radiation  re¬ 
sulting  from  an  atomic  explosion 
and  recommendations  for  instru¬ 
ments  to  be  used  for  the  protection 
of  all  personnel.  The  publication  is 
of  interest  to  all  industrial  safety 
directors  and  state,  municipal  and 
local  civilian  defense  officials. 

Booster  Data.  Industrial  Televi¬ 
sion,  Inc.,  359  Lexington  Ave.,  Clif¬ 
ton,  N.  J.,  has  announced  publica¬ 
tion  of  application  notes  for  its 
Autobooster  and  Multibooster.  The 
notes  described  detailed  methods 
of  increasing  gain  by  means  of 
peaking,  impedance  matching  and 
cascade  operation.  Also  described 
are  methods  of  eliminating  sev¬ 
eral  kinds  of  interference. 

Tube  Catalog.  Eitel-McCullough, 
Inc.,  San  Bruno,  Calif.  A  new  com¬ 
prehensive  catalog  summarizes  the 
basic  characteristics  of  all  the 
vacuum  tubes  manufactured  by  the 
company.  In  addition  to  data  on 
vacuum  tubes  the  publication  con¬ 
tains  pertinent  information  on 
other  products  presently  being  man¬ 
ufactured. 

TV  Transmitting  Equipment.  Al¬ 
len  B.  DuMont  Laboratories,  Inc., 
Television  Transmitter  Div.,  1000 
Main  Ave.,  Clifton,  N,  J.  Several 
new  equipment  bulletins  are  avail¬ 
able  to  anyone  interested  in  tele¬ 
casting  operations  or  plans.  They 
describe  in  detail  the  latest  products 
of  the  division,  including  opera¬ 
tional  features,  engineering  data, 
illustrations  and  diagrams  of  in¬ 
terest  to  the  station  manager, 
engineer  and  planning  personnel. 
Among  the  topics  covered  are:  the 
universal  color  scanner,  miister 


Alden  Products  Compcmy 
announces  a  new  basic  chas¬ 
sis  design  in  which  circuit 
elements  con  be  laid  out  and 
easily  iobricoted  as  unit  sub- 
assemblies  ....  Equipment 
manufacture  proceeds  at  on 
efficient  high  velocity  level, 
and  in  operation,  the  accessi¬ 
ble  plug-in  construction  sim¬ 
plifies  maintencmce  and 
service.  Bringing  the  work 
out  into  the  open  is  the  key¬ 
note.  Here’s  how. 


WORK  OUT  INTO  THE  OPEN 

Th»  lirat  compoD*att  and  circuit  •Umcnli 

arc  laid  out  and  mounted  on  Alden  Termini 
Cords.  These  cards  come  with  termini  holes  pr^ 
punched,  allowing  the  engineer  to  select  optimum 
component  layout.  Miniaturised  Alden  Terminals 
are  staked  into  the  layout.  Components  snap  ec 
push  into  terminols  and  ore  held  lor  solderina 
without  pliers  or  twisting.  The  Alden  Termlnm 
Mounting  System  speeds  design  and  simplilieg 
production. 

CABLING  IS  NEAT  UNIT  PACKAGE 

At  the  same  time  unit  cabling  Is  mode  os  o  sub- 
assembly — no  mess  or  iuss— connectors  ond  leocW 
ins  ore  a  neat  package.  Again,  becouse  the  work 
is  out  in  the  open  ond  Is  easily  accessible,  con¬ 
nections  are  made  to  the  terminal  mounting  board 
with  speed  and  facility.  Unit  cabling  ollows  in¬ 
stant  continuity  checks,  rapid  renlocMent  In  thn 
field  and  eliminates  mony  problems  of  malfun^ 
tions  and  excessive  production  costs. 

SUB-ASSEMBLIES  MADE  INDEPENDENTLY 
While  the  component  sub-ossessblles  are  being 
processed,  back  connectors,  sockets,  switches,  etc.* 
can  all  be  mounted  on  the  basic  chassis,  ready 
lor  Joining  to  the  sub-assemblies.  The  front  panM 
is  detachable  so  It  con  also  proceed  os  a  sub- 
assembly — Switches,  diol  lights,  meters,  etc.  can 
be  mounted  to  locUitote  production.  Joined  to  the 
chassis,  the  panel  Is  hinged  and  opens  forward 
for  clear  Inspection  and  serrice  In  the  Held.  The 
completelT  pre-wired  terminal  cords  ore  quickly 
and  easilT  mounted  on  the  open-elded  diassis 
and  wired  to  the  unit  cable  and  Alden  color- 
coded  back  connectors. 

COMPLETED  ASSEMBLY  NEAT  AND  EFFICIENT 
The  finished  assembly  Is  on  effideat,  pluo-in. 
illde-ln  unit.  Mounted  la  cabinet  ot  panel  ron  la 
horisontal  or  rertical  successloa  or  In  on  Indl- 
▼idual  unit  housing  for  portable  operotUm,  chossis 
elements  ore  always  instantly  accessible  for 
check  serrice,  or  replacement.  A  simple  twist  of 
the  handle  ond  the  Serre-A-Unit  Lock  backs  the 
chassis  off  with  fingertip  ease.  For  re-ossembly, 
chassis  Is  slid  la  ond  piloted  into  locked  poshioa 
with  the  same  fodUty. 

QUICK  SERVICE  TO  YOU 

The  Alden  Basic  Chassis  Design  makes  possible  o 
wonderfully  simide  method  of  constructiM  so  Biot 
orders — large  or  small— can  be  started  and  srltb 
a  minimum  of  stocking  or  storing,  proceed  rapidly 
to  completion.  Fobricotioa  paralWls  the  epei^loa 
of  o  progressiee  die.  The  work  proceeds  as  o  Hot 
piece  as  it  is  sheared  and  blanked  ond  mores  to 
plotiag  or  painting  ond  assembly  with  little  or  no 
lost  effort  or  woste  moterloL 

This  manufacture  as  a  straight-liae  eperatira 
gires  speed  and  economy  to  oompletiag  the  chas¬ 
sis  and  allows  us  to  more  Into  rolume  produ» 
tion  fosL 


WHim  Depoftmefit  f  for  cefefogue  "Compoeenti  lor  Pfwg-M  Unit  Comtruciton.** 


Alden  Products  Company 

117  N.  MAIN  STREET,  BROCKTON  44,  MASSACHUSETTS 
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THE 

MOST 


Dependable 


LEVER 

SWITCH 


HEILAND  GALVANOMETERS 


solves 

complex 

switching 

problems 


of  high  current  and  voltage  sensitivity  are  the  heart  of 
Heiland  recorders. 

Hciland  galvanometers  are  available  in  natural 
frequencies  ranging  from  32  cycles  per  second  to  4700 
cycles  per  second.  All  galvanometers  are  electromag- 
netically  damped  with  exception  of  those  having  nat¬ 
ural  frequencies  abose  450  cycles  per  second;  these  are 
fluid  damped.  Permanent  magnet  assemblies  are  avail¬ 
able  for  mounting  2,  6,  and  12  Heiland  galvanometers. 


For  further 
information  on 
Heiland 
Galvanometers, 
Multi-Channel 
Oscillograph 
Recorders  or 
Associate  equip¬ 
ment,  write  or 


This  simple  mechanism  q;  Vts  posifivt 

control  of  these  seven  useful  lever  ections. 

3-POSITION 


HEILAND  RESEARCH  CORPORATION 


DENVER,  COLO. 


THRU  DECADES  OF  RADID-TELEVISION  “KNOW-HOW" 


n  inSUline  ..cabinet  or  chauis  for  every  need 


I  ^ 


ICA  ie  tbo  leadinq  maDulaeturer  ol 
metal  qoods.  Our  luie  consists  of  hun 
Jreds  of  styles  and  sises  tor  relay 
'Qcks.  transmitters,  ompUiiers.  speak 
•IS  meters,  etc.  .  .  .  many  with  dec 
,)roUee  chrome  trim. 

Prompt  delivery  of  all  sties  of  ttani 
3rd  chos«i8  bases  and  bottom  plater 
fsteel  and  aluminum)  plus  all  neces 
•ary  occestories  and  hardware. 

Fouipped  to  produce  custom  buff* 
metal  ooods  for  domestic  or  qoTsrn 
ment  requirements — any  quantity,  style 
or  moterial. 

Write  Dept.  E-6  for  latest  cata!oq. 


insuline 


**»r*ci 


INSULINE  BUILDING  •  36  02  35th  AVENUE  •  LONG  ISLAND  CITY  I 
West  Cooit  Brunch  ond  Worehouse  1335  South  Flovver  Street.  Lot  Angeles 
f«cfu>ive  Canadian  Safes  Agents  CANADIAN  MARCONI  COMPANY  Mo 


THESE  FEATURES 

are  the  key  to  ihe  exceptional  ▼ersotility 
o!  the  Type  MCM  lever  switch. 
Interchanqeoble  stainless-steel  camtracks 
as  shown  obove  are  shaped  (o  qive  your 
choice  ol  seven  different  lever  actions. 
Lever  arm  can  have  full  throw  in  non¬ 
lock  os  well  as  in  lockinq  action. 
Detachoble  mountinq  block,  carryinq  all 
contact  assemblies,  is  held  to  frame  with 
a  sinqle  bolt;  easily  dismounted  to  speed 
wirinq. 

Alternate  actuatinq  methods  include  water¬ 
proof  handle  for  marine  use,  rotary 
knob  actuator,  and  lever  arm  for  use 
with  switch  mounted  porallel  to  panel. 
Sinqle-hole  mountinq;  ovailable  with 
positioninq  pin  if  specified. 

Compact  desiqn  —  switch  extends  only 
2^4  inches  back  of  panel  ond  weighs 
but  3*2  ounces  co.-npleie  with  12  springs. 
High  load  rot  nq  —  contacts  will  handle 
10  amperes  at  IIS  VAC,  depending  on 
load  character. sties;  insulotion-tested  at 
2500  VAC  to  ground. 

Ask  for  Catalog  Sheet  and  B/P  351510 
giving  details  ol  contact  orranqements, 
lever  actions,  dimensions  and  prices. 


GENERAL 
(n)  CONTROL 
COMPANY 

■  202  SOLDIERS  FIELD  ROAD 
BOSTON  34.  MASSACHUSETTS 


NEW  PRODUCTS 


(continued) 


control  switch  unit  and  master  con¬ 
trol  mixer  amplifier,  universal  con¬ 
sole  and  linearity  bar  generator. 

Electronic  Student  Aids.  Sylva- 
nia  Electric  Products  Inc.,  Empor¬ 
ium,  Pa.  A  profusely  illustrated 
bulletin  listing:  wall  charts;  note- 
book-size  lesson  folders;  technical 
tube  manuals;  color  code  cards; 
radio  symbol  charts;  tv  servicing 
booklets:  tube  complement  and 
characteristics  bulletins  for  tv  pic¬ 
ture,  radio  receiving,  radio  trans¬ 
mitting  and  subminiature  electron 
tubes;  and  eight  precision  instru¬ 
ments  for  school  and  college  elec¬ 
tronics  laboratories,  was  recently 
published. 

Transmitter  Accessories  and 
Parts.  Gates  Radio  Co.,  Quincy, 
Ill.,  has  available  a  new  transmitter 
accessories  and  parts  catalog.  The 
publication  covers  open  wire  tran.s- 
mission  line  e(iuipment,  meter 
switches,  relays,  sockets,  meters, 
remote  metering  etpiipment,  coaxial 
cable,  radio  frequency  inductors, 
sampling  loops,  i.solation  coils  and 
IMjwer  lighting  chokes.  Much  ap¬ 
plication  information  is  illustrated 
and  described. 

Positive-Ion  Accelerators.  High 
Voltage  Engineering  Corp.,  7  Uni¬ 
versity  Road,  Cambridge,  38,  Mass. 
Bulletin  H  deals  with  V'an  de 
Graatf  electrostatic  accelerators  for 
positive  ions.  The  5.5-million-volt 
unit  that  makes  available  a  new  en¬ 
ergy  range  for  precision  research 
is  described  in  addition  to  the  4- 
million-volt  horizontal  apparatus 
and  the  compact,  2-million-volt 
unit.  Photographs  giving  external 
and  internal  views  of  the  acceler¬ 
ators,  and  drawings  that  show  the 
manner  of  installing  the  appa¬ 
ratus  are  included. 

Precision  Stampings.  John  Vol- 
kert  Metal  Stampings,  Inc.,  222-34 
06th  Ave.,  Queens  Village  8,  New 
York,  X.  Y.,  has  published  a  16- 
page  word  and  picture  tour  of  a 
precision  stamping  plant  that  serves 
the  electronics,  television  and  radio 
industries.  A  typical  engineering¬ 
tooling-stamping  problem  of  a  ra¬ 
dio  tube  manufacturer  is  de.scribed 
in  detail.  Another  interesting  fea¬ 
ture  of  the  booklet  is  the  series  of 
photographs  of  five  progressive  dies 


SAVE  TIME 


cut  costs 


PRINT  YOUR  CIRCUITS  WITH 

DU  PONT  CONDUCTIVE  COATINGS 


HERE  ARE  SOME  TYPICAL 
USES  OF  DU  PONT 
CONDUCTIVE  COATINGS 

FOR  PRINTED  CIRCUITS  IN: 

Television  receivers 

Radar  equipment 

Aircraft  communication  equipment 

Audio  frequency  amplifiers 

Hearing  aids 

Switchboards  ond  panels 

Industrial  electronic  controls 

Recording  equipment 

Radios 


ALSO  FOR  USE  IN  high-  and  low- 
voltage  ceramic  and  mica  capac¬ 
itors  (on  TV  receivers),  static 
shieldings,  resistors,  and  solder 
seals  (for  hermetically  sealed 
coils,  transformers,  etc.) 


Use  them  in  plaee  of  conventional  wir¬ 
ing  and  .solder  connections.  These  highly 
conductive,  low-resistance  coatings  are 
easily  and  rapidly  applied  by  spray, 
brush,  dip  or  stencil  to  metals  and  non- 
conductive  surfaces. 

Look  at  these  advantages: 

1 .  HIth  conductivity  (low  resistance). 

7..  Flexible  application  —  composition  may  b« 
formulated  in  suitable  vehicles  tor  desired 
methods.  ' 

3.  Fired-on  types  unaffected  by  contaminatinf 

atmospheres.  ■> 

4.  Foolproof  connections. 

5.  Easy  application  with  simple,  economical 
equipment. 

6.  High-speed  production. 

7.  Economy  —  one  troy  ounce  covers  about 
three  sq.  ft. 

Two  typos  of  Du  Pont  Uonductive 
Coatings  are  available: 

Type"!',”  fired -on,  specifically  designed 
for  use  on  ceramic  bast's. 

Ty|>e  "A,”  air-dried,  for  use  on  plastic, 
paper,  and  wood  bases. 


For  additional  information 

call  our  nearest  office  of  Electrochemicals  Department. 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 


DISTRICT  OFFICES 


laitiMMi  2  321  Faiimir 

iMtM  to  140  FiOwtl  StiMt 

CXarivm  2,  H.  C.  427  W  4tli  StiMI 
Ckicati  3  7  S.  OtwSwii  StrMi 

CiKianti  2  2412  Cim  Tniti 

CintianO  14  1220  Nalmui  CItv 

SMh  SiO| 

Dvtrwt  2S  966  PtMOsnt  OMi. 


Ptui  2662  Smut  City  I* 

HAiKMk  61714  l«  6a|ti«s 

Citeiltni  S  .U01 

•Mtni  3  7000  In  fark  1 

Pkrkway  S293  FliiikMIfkil  3 

FittstiK|k22 

Citarry  1  6070  Sat  Fraicisci  0 

WOaOwarV  2  7360 


OvHNtla  S  Mick  6>at.  Vlctw  6240 
F  0.  Sai  70. 

El  Malta.  Caiil.  CUaWartaaO  3-2761 

390  Fittk  kittm  lOaiacra  3  S44C 

1616  Waiaal  Straal  Xiaiilcy  9  1000 

917  Park  SM|  OOaM  1-2960 

1 1 1  Sattar  SUaal  EXtiaak  2  6230 

*Harada  A  /'uaTF,  Inc, 


Clip  coupon  for 
your  Froo  bullotin 
on  Du  font 
ConMuctivo  Cootinga 


r  K  1  -  du  Pont  de  Nemours  &  Co. 

yiectrochcnocais  Dept.,  Wilmington  9«.  Del. 

Please  send  me  Conductive  Callings 

1  Bulletin  CP  2-l  '0 


_ 1 
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NEW  PRODUCTS 


DEPEND  ON  ME 


for  producing  complex  stampings 
in  high-production  quantities. 


(Current's  Favorite  Conductor!) 

For  All  Your 

Electronic  Wire  Requirements 


Atomic  Energy  Development.  The 
Kellex  Corp.,  233  Broadway,  New 
York  7,  N.  Y.  An  18-page  booklet, 
“Engineering  New  Fields,”  con¬ 
tains  information  on  the  com¬ 
pany’s  staff,  facilities  and  present 
program.  It  includes  a  general 
story  on  the  status  of  the  U.  S. 
atomic  energy  development  and 
outlines  the  company’s  work  for 
the  AEG  and  the  Armed  Services. 


72.0hm  cabU  lot  um  with  receiving  an¬ 
tennal — high  ireguency. 


lOO-Ohm  cable  for  use  with  receiving  an¬ 
tenna,  link  connection,  matching  troni- 
former.  AIio  ior  experimental  uie  at  high 
Ireguency. 


Electronic  Air  Cleaner.  Westing- 
house  Electric  Corp.,  200  Readville 
St.,  Hyde  Park,  Boston  36,  Mass 
Booklet  SA-6691  describes  in  non¬ 
technical  language  the  Precipitron 
air  cleaner  for  factories,  stores 
and  offices.  The  8-page  leaflet  ex¬ 
plains  how  it  operates,  why  it 
cleans  air  so  efficiently,  where  it 
can  be  used  to  advantage,  how  it 
is  constructed  and  the  kind  of  unit 
to  select  for  a  given  job  of  air 
cleaning. 


ISO-Ohm  cablo  ior  uie  with  receiving  an¬ 
tenna.  matching  troniiormer  and  high 
Ireguency  experimental  application!. 

300-Ohm  for  me  with  FM  and  TelevUion 
receiving  anietma. 


300-Ohm  heavy-duty  coble.  Same  oppll- 
cattont  ai  above  and  alio  ior  low  power 
tranimitting  antenna. 


300-Ohm  ihlelded  cable.  FM  and  Televi¬ 
sion  lead  adaptable  to  noisy  locations. 


Marine  Kadio  Service.  Radio- 
marine  Corp.  of  America,  75 
Varick  St.,  New  York  13,  N.  Y. 
Details  concerning  world-wide 
marine  radio  and  electronic  serv¬ 
ice  facilities  are  described  in  a  12- 
page  illustrated  reference  booklet. 
The  booklet  shows  the  various 
types  of  systematic  service  plans 
available  and  illustrates  the  varied 
assignments  covered  by  the  com¬ 
pany’s  technicians.  The  assign¬ 
ments  referred  to  range  from  re¬ 
finishing  chassis  and  repairing 
broadcast  receivers  to  overhauling 
shipboard  radar  sets  and  survey¬ 
ing  damage  claims,  and  include 
free  consultation  service  on  FCC 
regulatory  matters. 


3.  4  &  f  Conductor  AnIsnna  rotator  con¬ 
trol  cable. 


7S-Ohm  coble  for  use  with  doublet  re¬ 
ceiving  antenna — low  ireguencies. 

Same  as  above  with  added  shield  to  re¬ 
duce  noise  pick-up. 


72-Ohm  coaxial  cable  ior  television  an¬ 
tenna. 


S2-Ohm  cable  ior  pulse  and  radio  fre¬ 
quency  traiumission,  television. 


For  extemion  speakers,  control  clrctiits 
ond  low  ireguency  doublet  receiving  an¬ 
tenna. 


Ask  for  the 
new 

PHALO 

catalog. 


.4ntenna  Bulletin.  Andrew  Corp., 
363  E.  75th  St,  Chicago  19,  Ill. 
Bulletin  64  covers  a  line  of  bidi¬ 
rectional  and  cardioid  antennas. 
Radiation  patterns,  specifications, 
transmission  line  requirements 
and  illustrations  are  included. 


Cermanium  Diode  Applications. 
Sylvania  Electric  Products  Inc., 
Emporium,  Pa.  A  new  booklet 
describes  24  applications  of  ger¬ 
manium  crystal  diodes.  It  contains 
circuits  for  an  interval  timer;  po¬ 
larity  checker;  polarity  reversal 
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"CALL  A 

MERIT 

DISTRIBUTOR 

FOR  STOCK  TRANSFORMERS!" 


100  Metropolitan  Ave. 
Brooklyn  11,  N.  Y, 


TiMmin 


■  HUii: 

KILAV* 


AJe'ilfi 


MPfR/Tf  CO,, /nc..  561  Sroodwoy,  New  Vorfc  12  , 
In  Canoda  Atlas  Hodjo  Corp  Ltd  560  Kinq  Sf 


TRANSFORMIR  CORP 

ARK  ST.,  CHICAGO  40,  lU. 


PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


You  can  rely  on  dependable  fast  serv¬ 
ice  from  MERIT  distributors. 

Merit  top  quality  transformers  will 
improve  your  produaion,  reduce  your 
inventory  and  step-up  your  deliveries. 
Ca/l  your  Merit  distributor  today  or 
write  for  the  new  Merit  catalog 


X  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  — 40*  to  1 10*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  . .  .  Compact,  light,  rugged,  iner^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet" 


A  m  p  e  r  1 1  e 
REGULATORS 
are  the  sim¬ 
plest,  lightest. 


VOlTACCOriiV  •  WITH  AMMAlTI 
UmRY  A  CMAACCR  |  VCfLTACC  VAfUO 
VAMO  APfIlOK  I  OMT 


cheapest,  cmd  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 


Write  for  4-poge  Illustrated  Bulletin. 
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A  Better  WAY.  • . 

^  lABORATORY  OR  PRODUCTION  LIME! 


eput^m 

•  ELECTRONIC  TACHOMETRY 
•  FREQUENCY  MEASUREMENTS 
•  HIGH  SPEED  COUNTING 


THE  BERKELEY  EVENTS-PER-UNIT  TIME* 
Meier  will  autoniaticallv  count  and  dis¬ 
play  the  number  of  events  that  iKcur  dur¬ 
ing  a  precise  one  second  interval  at  rates 
up  to  l(K»,(MM)  per  second.  Accuracy  is  ^ 
one  event.  These  events  may  be  any  me- 
chanicah  electrical,  or  optical  cKCurrences 
regularly  or  randomly  spaced  that  can  be 
converted  into  changing  voltages.  Thus 
the  FPl'T  becomes  an  extremely  flexible 
tool  which  may  be  used  as  a  precision 
electronic  tachometer,  a  secondary  fre¬ 
quence  standard,  a  device  for  rapid  de¬ 
termination  of  unknown  frequencies  or 
simply  a  multi-purpose  general  labora¬ 
tory  instrument. 

AUTOMATIC:  This  unit  will  count  for  a 
precise  one  second  interval,  display  the 


results  in  direct  reading  form  for  a  pe¬ 
riod  variable  from  one  to  five  seconds, 
and  then  automatically  recycle.  On  '’Man¬ 
ual"  operation  the  instrument  will  count 
for  one  second  and  display  the  result  in¬ 
definitely  until  the  "reset-count"  button 
is  again  depressed. 

MODIFICATIONS:  Standard  modifications 
available:  a  selectable  0.1,  1,  and  10  sec¬ 
ond  time  base;  addition  of  mechanical 
register  for  extended  range;  addition  of 
panel  switch  to  permit  use  as  straight 
counter;  scanning  feature  to  provide  a 
time  base  in  any  multiple  of  10  seconds. 
Special  modification  including  accessories 
such  as  tachometer  pickups  and  phottKcll 
arrangements  can  be  supplied  to  meet 
specific  requirements. 


•  TIME  INTERVAL  MEASUREMENTS 

•  PRECISE  LOW-FREQUENCY 
MEASUREMENTS 

•  HIGH  SPEED  COUNTING 


THE  BERKELEY  TIME  INTERVAL  METER*, 

Model  SIO,  pro\  ides  a  direit  reading  of 
elapsed  time  between  any  two  events  in 
the  range  of  O.tKKKilO  to  l.OtKH)  seconds. 
Accuracy  of  measurement  is  i  10  u/secs. 
Any  (Kcurrences  that  can  be  translated 
into  changing  voltages  may  be  timed. 
Timing  may  be  started  and  stopped  by- 
independent  voltages.  The  polarity  of 
these  control  voltages  may  be  selected  by 
means  of  toggle  switches  so  that  the  unit 
may  be  started  and  stopped  by  either  pos¬ 
itive  or  negative  pulses.  A  sensitivity  con¬ 
trol  permits  selection  of  the  amplitude  of 
the  start  or  stop  voltages  at  optimum 
level  for  elimination  of  interference. 


OPERATION:  By  use  of  photcKell  attach¬ 
ments  the  interval  between  two  separate 
light  flashes  may  be  timed.  Similarly  by 
use  of  an  added  photiH  hannel  and  a  single 
photcH'ell  duration  of  a  light  period  or  a 
dark  period  may  be  determined. 

MODIFICATIONS:  Standard  modifications 
available:  addition  of  a  photcHell  chan¬ 
nel;  the  addition  of  a  mechanical  register 
to  extend  range  to  lu  seconds;  thresh- 
hold  control  to  permit  selection  of  pre¬ 
cise  amplitude  of  input  pulse  so  unit  may¬ 
be  made  to  operate  at  any  desired  posi¬ 
tion  on  sine  wave;  panel  switch  to  permit 
use  as  straight  counter. 


DIRECT  READING:  The  only  truly  direct 
reading  equipment  of  its  kind,  presenting 
results  in  decimal  form  on  an  illuminated 
panel.  No  interpolation,  no  lights  to  add. 
A  convenience  in  the  laboratory;  a  neces¬ 
sity  in  production. 


COMPACT:  The  Models  SS4  and  SIO  are 
standard  19"  single  rack  units  mounted 
in  Berkeley  cabinets  20%"  wide  x  lOVi" 
high  X  1^"  deep.  Weight  per  unit,  approx¬ 
imately  60  pounds. 


/^e/JzeUu 


For  complete  informotion,  write  for  Dato  Sheets  IRE-510  and  IRE-554 


Sc4e4iiUic 


2700  WRIGHT  AVE.  •  RICHMOND,  CALIF. 


A  NATIONAL  ORGANIZATION 


Betlttl.y  Scientific  Representcrtlv.*:  DALLAS,  TEX.  —  John  A.  Gf..n  Co.  •  VANCOUVER,  B.  C.  —  Hugh  M. 
Birch  Jon.i  Co.  •  CLEVELAND  —  J.  R.  DonnemiUor  •  MONTREAL,  QUEBEC  —  Eioctrodosign  •  CHICAGO- 
KANSAS  CITY  —  Evorett  Associotes  •  NEW  YORK  CITY  (EiportI  —  Frothom  Co.  •  NEWARK  - 
WASHINGTON,  D.  C.  •  PHILADELPHIA  —  Gowlor-Knoop  Co.  •  MINNEAPOLIS,  MINN.  —  Groybor  Eloctric 
PORTLAND,  OREGON  —  Howthorno  Eloctronict  •  DENVER  -  SALT  LAKE  CITY  —  Mino  &  Smoltor  Supply 
ATLANTA  —  Murphy  &  Goto  •  ROCHESTER.  N.  Y.  —  E.  A.  Ostmon  •  LOS  ANGELES  —  V.  T.  Rupp  Co. 
DETROIT  -  $.  Sterling  Co. 


NEW  PRODUCTS  (continued) 

alarm;  .spark  quenchers;  charger 
for  small  dry  batteries;  low  cur¬ 
rent  relay  circuit;  door  chime 
“pepper”;  photoelectric  relay; 
crystal  radio  receiver;  wired  radio 
control  transmitter  and  receiver; 
and  other  applications.  Price  is 
25  cents  a  copy,  postpaid. 

(I  Control.  International  Resis¬ 
tance  Co.,  401  N.  Broad  St.,  Phil¬ 
adelphia  8.  Pa.  Comprehensive 
data  on  characteristics  and  speci¬ 
fications  of  a  new  type  Q  control 
are  found  in  catalog  bulletin  A-4. 
Advanced  performance  standards 
are  completely  given  for  Q  control 
with  “76”  switch,  insulated  shaft, 
split  bushing,  Q  control  plain  dual, 
concentric  dual,  plain  triple  and 
with  taps.  Detailed  charts  and 
graphs  are  shown. 

Xonfiring  Paints.  Micro-Circuits 
Co.,  New  Buffalo,  Mich.  A  recent 
data  sheet  describes  the  SCT-ser- 
ies  of  silver  Micropaints  that  have 
considerably  higher  conductivity, 
high-temperature  durability  and 
adhesion  than  has  been  olitained 
so  far  in  similar  preparations.  A 
few  uses  of  the  paints  described 
are  in  conductors,  tube  shield.-s, 
circuit  shielding  and  printed-cir¬ 
cuit  wiring. 

(’onnector  Bulletin.  Waltham 
Horological  Corp.,  899  Main  St., 
Waltham  54,  Mass.  A  recent  6- 
page  bulletin  covers  a  line  of  r-f 
connectors  and  adapters,  pulse 
connectors,  telephone  plugs  and 
terminal  boards.  Tabular  data, 
illustrations  and  dimensional  dia¬ 
grams  are  included. 

Vibration-Isolating  Mounts.  The 
Barry  Corp.,  700  Pleasant  St., 
Watertown,  Mass.  Assurance  of 
accuracy  and  portability  of  ma¬ 
chine  tools,  flexibility  of  plant 
operation,  as  well  as  reduction  of 
building  and  machinery  mainte¬ 
nance  costs  are  described  in  bulle¬ 
tin  607.  Included  is  a  convenient 
table  from  which  the  proper 
Barrymount  can  be  quickly  se¬ 
lected  in  terms  of  machine-weight 
and  strokes-per-minute. 

Strain  and  Vibration  Study.  Bald- 
win-Lima-Hamilton  Corp.,  Phila¬ 
delphia  42,  Pa.  Bulletin  331  gives 
a  2-page  description  of  the  H-42A 
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now  available  for 
industrial  use... 


la 


ACE  ENGINEERING  and  MACHINE  CO.,  INC. 

3644  N.  lawr*nc«  St.  Philodvlptiia  40.  Pa. 


Him  VOLTAGE  R 


(4  Actual  Six*) 

4  watts  •  100  to  10^ 


binder  made  by  a  prwess  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coated 
with  Cieneral  Flectric  Dri-lilm 
which  further  protects  them 
against  humidity  and  also  sta- 
hilires  the  resistors. 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S.^'hite  8t)X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coflicients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  constructed  of  a  mix¬ 
ture  of  conducting  material  and 


It  gives  complete  information  on 
S.S.White  resistors.  A  free  cops 
and  price  list  will  he  sent  on 
request. 


D«pt.  R,  K)  East  40Hi  SI. 
NEW  YORK  16,  N.  Y. 


servicing  costs 
instaiiation  time 


Shaw  developed  these  ter¬ 
minals  to  highest  standards 
for  the  Navy.  They're  de¬ 
signed  to  eliminate  non¬ 
functional  materiol  and 
take  advantage  of  mini¬ 
mum  spoce.  Their  maxi¬ 
mum  strength,  high  volt¬ 
age  insulation,  and  quick 
easy  installation  make 
them  ideally  suited  for 
industry.  Send  for  com¬ 
plete  information  today. 


V  "Cell-type"  panel 
construction 

^  Ready  built 

V  Ready  to  assemble 

V  Easy  to  disassemble 
and  relocate 

^  Easy  to  enlarge 

y  Many  standard  sizes 

7  Special  filter  entry 

V  Unique  door 
construction 

V  Built  to  last 


Attenuation  of  100  db.  from  0.15 
to  10,000  me.  obtainable 


(HIGHCt  ATTENUATION  WITH  SPECIAl  DESIGN) 

Scientificaily  designed  and  constructed  for  moMimum  radio  interferenco 
suppression,  ACE  pre-built  screen  rooms  ossure  real  accurocy  for: 
Radio  inspection  and  quality  control...  cali¬ 
bration.  susceptibility,  spurious  radiation  and 
other  tests. 

ond  compfefe,  low  cost  sttreMing  for 

Medical  instruments  sensitive  to  minute  voltages, 
diathermy,  induction  heating  and  similar  equip¬ 
ment  that  must  meet  FCC  interference  regulations. 

Write,  wire,  or  phone  for  detoffs. 


MOIDERS 
SINCE  UV2 
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NEW  PRODUCTS 


RCA-Victor 
Television 
Picture  Tube 
L  Mask... 


V  MOLDED  BY  MACK  FOR  THE  / 

r  NEW  RCA-VICTOR  16-INCH 

X  TELEVISION  RECEIVERS 

POLYSTYRENE  SOLVES  THE 
HIGH  VOLTAGE  PROBLEMS 

Write  today  for  the  12-poge  Mock  Molding 
Dota  Book — yours  without  obligotion.  Address 
inquiries  to  Department  H  on  your  compony 
**  letterheod,  please 

equipped  fo  serve  you! 


4^ 


MOLD  MAKING 


•  WAYNE,  NEW  JERSEY 
•  ARLINGTON.  VERMONT 
•  WATERLOO.  P.Q.,  CANADA 

Figured  any  way  you  look  at  it,  let¬ 
ting  MACK  figure  on  your  plastic 
molding  jobs  makes  gcxxl  sense.  In 
the  business  since  the  early  days  of 
the  industry,  MACK  has  the  expe¬ 
rience  and  the  facilities  to  do  the  job 
right.  Choice  of  materials,  design 
and  mold  making,  finishing  and 
delivery  are  all  carefully  followed 
through  to  insure  the  be.sf  results 
for  you.  That’s  why  many  MACK 
customers  have  been  with  us  for  a 
quarter  of  a  century.  Inquiries  are 
invited  —  address  Mack  Molding 
Co..  Inc.,  Main  Street.  Wayne.  N.  J. 


11? 

I 

lllf 
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ill! 

THREE  1  ARiiNGTON.  MOLDED 

i  EXCEILCNCE 

■lliillll  ^ 
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(  P  O  ,  CANADA 
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Strainalyzer,  an  instrument  used 
in  conjunction  with  SR-4  resis¬ 
tance  wire  strain  gages  and  de¬ 
signed  for  dynamic  strain  and  vi¬ 
bration  studies  from  0  to  50,000 
cps.  Possibility  of  simultaneous 
observation  and  recording  of  four 
strains  is  shown. 

Adjacent  Channel  Interference. 
Westinghouse  Electric  Corp.,  2519 
Wilkins  Ave.,  Baltimore  3,  Md.  A 
new  10-page  railroad  radio  booklet 
(SA-6736)  presents  a  relatively 
simple  graphical  method  of  evalu¬ 
ating  the  adaptability  of  f-m  radio 
equipment  for  adjacent  channel 
use.  The  graphical  method  de¬ 
scribed  uses  a  plot  of  receiver  at¬ 
tenuation  vs  frequency  off-reso- 
j  nance  for  both  type  FE  railroad 
'  radio  equipment  and  a  hypothet¬ 
ical  receiver,  both  meeting  AAR 
specification  points,  and  both  with 
their  squelch  circuits  adjusted  to 
open  on  an  assigned  channel  sig¬ 
nal  of  0.5  /iv. 

I  Function  Plotter.  Minneapolis- 
I  Honeywell  Regulator  Co.,  4428 
I  Wayne  Ave.,  Philadelphia  44.  Pa. 
Outstanding  advantages,  applica¬ 
tions  and  detailed  information  on 
the  ElectroniK  function  plotter 
are  found  in  data  sheet  10.0-5. 
With  the  instrument  described  it 
I  is  possible  to  record  automatically 
a  precise  and  continuous  curve 
representing  the  relation  of  any 
'  two  variables  that  can  be  reduced 
to  a  d-c  voltage. 

Equipment  Catalog.  Milo  Radio  & 
Electronics  Corp.,  200  Greenwich 
St.,  New  York  7,  N.  Y.,  is  offering 
free  to  industrial  purchasing 
agents  a  copy  of  its  gigantic  1,053- 
page  catalog.  The  lavishly  illus¬ 
trated  book  lists  the  products  of 
the  major  radio-electronic  equip¬ 
ment  manufacturers,  complete 
with  prices  and  discounts,  and  will 
serve  as  a  valuable  ready-ref er- 
I  ence  buying  guide, 
i 

■  General  Export  List.  Hellesens 
Enke  &  V.  Ludvigsen  Ltd.,  Copen¬ 
hagen,  Denmark,  has  available  a 
booklet  made  up  of  catalog  sheets 
covering  a  line  of  electrolytic 
,  capacitors,  paper  capacitors  and 
high-frequency  iron  dust  cores. 
I  Complete  descriptions  and  a  full 
export  price  list  are  included. 
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'  ANY 
SiZi  ' 
ANY 
SHAPf 
ANY 
length 


Rotfiid  ^ 

S<|U®r* 


Special  TRANSFORMERS 

htNOTHELFER 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster-Easier  to  use 

•  Automatic  Release 


•  All  Capacities 


in  incn  owikrs  .  .  .  iMn 
povnds  . . . 

(Al/  Sizes  fftn 
ft.  IbsJ 


•’A  ‘nTufitEvA\t  CO 


PRECSON 


PAPER 


TUBE 


CO 


Proven  by 
Past 

Performance 


^(mnd 


ESTM 


Decision 

are  best  for  COIl-S... 


We  ore  now  working  at  the  highest 
capocity  in  our  history.  We  intend 
to  do  our  best  to  protect  the  in¬ 
terests  of  our  many  customers — 
not  of  just  a  chosen  few,  but  of 
all  those  who  are  regular  buyers 
of  Nothelfer  Transformers.  We 
ask  your  patience  and  understand¬ 
ing  under  present  abnormal  con¬ 
ditions. 


9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


NOTHELFER 

WINDING  LABORATORIES 


McIntosh  Engineering  laboratories,  Inc 
330  Wafer  Street,  Binghamton.  N.  Y. 


Over  6S%  of 
uied  ift  irtdustrv 


50  WATT  AMPLIFIER 

Unequolied  for  qyolity  reprodwction 
**  sound  sowree.  the  McIntosh 
^OW  3  most  odvonced  omplifier  of 

149  59  ***  unique,  compoct  design 

oHers:  HIGHEST  EFFICIENCY  —  over 
6S%;  LESS  THAN  1%  DISTORTION 
AT  PEAK  POWER;  DYNAMIC  RANGE: 
OVER  70db,  FREQUENCY  RESPONSE: 
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S^]y^BIRD  ELECTRONIC  CORP. 

(^o^uxceU  ^<He  0-4uitttuHeHt4 
1800  East  38"'  Street  •  Cleveland  14,  Ohio 

West  Coast  Representative  •  NEELY  ENTERPRISES  •  Hollywood  46,  Calif. 


TO  YOU* 


SPICtFICATIONS 


TK«  enameUinswIation  of  our  microdimen¬ 
sional  wire  meets  the  high  standards  of 
quolity  set  by  alt  our  products.  The  enomel 
is  uniform,  tough,  flexible  and  has  high 
dielectric  strength  .  .  .  Send  us  your  speci* 
ficotions  or  inquire  for  further  details. 


for  HARMONIC  TROUBLES 


NEWS  OF  THE  INDUSTRY 

(continued  from  poge  148) 

in  the  next  few  months. 

Together  with  a  number  of  other 
military  orders  received  earlier  this 
year,  the  new  order  brings  the  com- 
pan.v’s  war  contract  total  over  the 
$.3,000,000  mark. 

No  .specific  informati(»ii  concern¬ 
ing  the  product  to  be  manufactured 
could  be  revealed  except  that  it  is 
mechanical-electrical  in  nature  and 
requires  close  tolerances  and  high- 
quality  manufacturing  prwesses. 
The  military  orders  will  not  curtail 
civilian  operation. 


Model  844 
Low  Pass  Filter 


•  Suppression  of  low-order  harmonics  in  transmitters  operating  below 
400  me  is  the  prime  function  of  Model  844  Low  Pass  Filter.  40  db  or  more 
attenuation  of  2nd  to  ^th  harmonics  of  transmitters  operating  between 
225-400  me  is  afforded.  Insertion  loss  and  VSWR  are  very  low  thruout  the  pass 
band.  Teflon  insulation  and  rugged  construction  thruout  assures  reliability. 

raiQUINCV  RANGi-pass  bond  0-400  me.  CONNICTORS  -  Type  N.  One  mole  and  one 
Stop  bond  500-2000  me.  fomol*.  Filter  i»  reversible  with  equol  results. 

POWER  RANGE  -  150  watts  maximum.  ATTENUATION  -  pass  bond  :3db  or  less 

IMPEDANCE -50  ohms.  VSWR  better  than  1  35  below  400  me.  Stop  bond  40db  or  more 
thru  pass  bond.  5(X)  to  20(X)  me. 

PHYSICAL  DIMENSIONS  -  5*s”  H  x  5*  W  x  IV  Weight -12  oz. 


,-\ir  Force  .\itls  Rutlit* 
Reception  Studies 

Officials  at  Air  Materiel  Com¬ 
mand,  Wright-Patterson  AFB,  Day- 
ton,  Ohio,  recently  announced  a 
three-way  cooperative  venture,  in¬ 
volving  the  Air  Force,  State  De¬ 
partment  and  the  Crosley  Broad- 
ca.sting  company.  The  plan  is  ex¬ 
pected  to  a.ssure  the  continuance  of 
undi.storted  radio  reception  in  a 
radius  of  150  to  200  miles  from 
Cincinnati. 

Becau.se  new  antennas  being  in¬ 
stalled  for  the  Voice  of  America 
broadcasts  may  interfere  with  the 
radio  waves  from  station  WLW  and 
thus  modify  its  coverage  character¬ 
istics  and  cause  distortion  in  re¬ 
ceiving  sets,  studie.s  are  being  made 
of  the  existing  intensity  patterns  of 
the  standard  broadcast  station  with 
a  view  toward  determining  the  ex¬ 
tent  of  reradiation  of  waves  from 
the  new  antennas  and  the  serious¬ 
ness  of  the  possible  interference. 

An  Air  Force  helicopter,  equipped 
with  standard  field  intensity  meas¬ 
uring  equipment  and  two  types  of 
antennas  mounted  on  a  pole  extend¬ 
ing  from  the  front  of  the  aircraft, 
flies  for  several  hours  a  day  over 
check  points  around  WLW’s  trans¬ 
mitting  tower.  Intensity  readings 
are  taken  at  various  altitudes  up  to 
5,000  feet  and  in  eight  directions 
from  the  tower.  When  all  readings 
have  been  taken,  engineers  will 
analyze  their  findings  and  will  aug¬ 
ment  them  with  similar  readings 
taken  after  the  new  antenna  sy.stem 
is  constructed,  six  months  to  a  year 
from  now. 

An  analysis  of  the  readings  is 
expected  to  show  that  the  reradia¬ 
tion  of  the  new  antenna  system  will 
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modeling 


AMRECON 

TYPE:  TKl 


0,  C.  Opcr«ti«fi 


The  Ideal  Quality  Relay  for  , . , 

MULTIPLE  CIRCUITS 


SMALL  SPACE! 


A  MINIATURE  TELEPHONE-TYPE  UNIT 
FOR  DEPENDABLE  CONTROL  OF  SMALL  CURRENTS. 


rOVJTINGJ 

PROFILING 


GREEN 

ENGRAVER  ^ 

Proved  Profitable  — 


MocAine  fee/.  Radio,  tlecfncal 
and  Instrument  Mtrs.,  Sales  fre* 
mofien  end  4dverfitift9. 


Fott.  ruqqed.  coBTenieol— <md  lae]q>eo</Te.  The 
Green  Eograrer  ie  tope  for  lew>coet  performcrnce 
— cipe  out  predeiOB  work  on  metal,  ploatiee  or 
wood  .  .  •  cute  lour  lines  of  letters  from  3/M" 
to  r*  on  cureed  or  Oat  sorfoces  •  •  .  operates 
by  troclng  •  •  .  mokes  onyone  an  expert  •  .  • 
enoraves  ponels.  name  plates.  scalM.  dials, 
melds,  lenses  and  Instruments.  (Also  widely 
used  for  routing,  profiling  and  three  dimen¬ 
sional  modeling.)  Electric  etching  attochment 
OToilable. 

Special  attachments  and  engineering  serrice  atrail- 
able  for  production  work. 

fRif—fact^packed  folder.  Send  lor  yours,  today 


HAS  HIGH  RESISTANCE  TO  SHOCK  AND  VIBRATION. 

ihe  dfpefulalile  litti**  .VMRKf'ON  Type  TKL  relay, 
v\lier«‘\«*r  iiiulliple  rirruit  rontrol  iiiu>l  he  parked  into  '^iiiall 
!>pare!  Thi;*  niiniuture  telephone-type  relay  i^  de^i)^n<‘d  to  re!»i!«t 
pliork  and  \ihration,  and  nasi  rir>t  u^ed  in  airrrafl  rontrol  appli- 
ration:*.  fioiN  are  normally  rated  at  1J2  >  watt."  d.r.,  for  vidtaftes 
up  to  U.)  ^olt*  d.r.  Maximum  Mandard  contact  comhinalion :  4* 
pide,  doidde-tlirou  other:*  on  re<|ue»t.  Lontact  rating:  1  amp — 
at  I  n  volt>  a.c.  or  32  \<dt-*  d.c.  (  non-inductive  load*.)  ^  eight  1*^4 
oz.  S?ize:  1-17/32'*  high  iiiormal),  61/(>I"  wide,  l-I*f/32'*  long. 


GREEN  INSTRUMENT  COMPANY 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


'  WKITi  FOR  COMPIFTE  INFORMATION 

American  Relay  <t  Controls,  Inc. 

4911  W.  Flournoy  Si.,  Chicago  44,  III. 


;i,e<;tromcai,i,y  kkculated 

LABORATORY 

>0WER  SUPPLIES 


o  INPUT:  105  to  125  VAC, 
50-60  cy  . 

o  OUTPUT  #1:200  to  325 
Volts  DC  at  100  ma 
regulated 

o  OUTPUT  #2:  6.3  Volts 
I  AC  CT  at  3A  unregu- 

I  loted 

|o  RIPPLE  OUTPUT:  Less 

‘  than  10  millivolts  rms 

I  For  complete  Informotlon  writ# 
i  for  lulletln  I 


the  right  combination 


A,VV'.>JAYD0N 

0  M  P  A  N  Y 


FOR  THE  RIGHT 
CABIN  PRESSURE 


AiRM.orch  Rot. 
of  Chong. 
Control 


The  AiResearch  Rate  of 
Change  Control  regulates  the 
rate  at  which  pressure  in  the 
airplane’s  cabin  changes.  An 
A.  W.  Haydon  Motor  was  chosen  to 
■  drive  the  instrument  because  of 

its  proved  performance  record  in  scores 
of  important  aircraft  applications.  Other 
functions  for  which  similar  A.  W.  Haydon 
Motors  are  used  include  controls  for 
wing  and  propeller  de-icing,  propeller 
feathering,  camera  intervalometer,  hydraulic  bypass,  fuel 
tank  purging  as  well  as  recorder  chart  drives,  trim 
controL  telemetering  and  destructor 

fomF/F/F  FAU/og. 
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ELECTRO  TEC 

MINIATURE 

SUP  RING 

ASSEMBLIES  & 
COMMUTATORS 


be  so  low  that  it  will  not  interfere 
with  the  standard  broadcast.  Should 
its  intensity  be  high  enough  to 
cause  distortion,  however,  the  engi¬ 
neers  can  either  detune  the  new 
antennas  or  trap  the  interfering 
signals.  Either  or  both  methods 
are  expected  to  eliminate  reradia¬ 
tion  by  the  antennas. 


NPA  Appoints  NEDA 
Members 

The  Industry  Advisory  Committees 
of  NPA  have  appointed  six  mem¬ 
bers  of  National  Electronic  Distrib¬ 
utors  Association  to  serve  as  mem¬ 
bers  of  the  Electronic  Parts  and 
Components  Distributors  Industry 
Advisory  Committee. 

Those  named  to  serve  on  the  com¬ 
mittee  are  Arthur  C.  Stallman  of 
Ithaca,  N.  Y.;  Dahl  W.  Mack  of 
Scranton,  Pa.;  W.  D.  Jenkins  of 
Richmond,  Va.;  George  Wedemeyer 
of  Ann  Arbor,  Mich.;  Hoyt  C.  Crab¬ 
tree  of  Dallas,  Texas ;  and  I^ealis  L. 
Hale  of  Monroe,  La. 

The  first  meeting  of  the  commit¬ 
tee  was  held  on  March  5,  1951  in 
Washington,  D.  C.  Agenda  include 
critical  materials,  supply  situation, 
inventory  problems,  conservation, 
repair  parts  program  and  equitable 
distribution. 


aauAi  SIZE 


BATHTUB  TYPE 
RADIO 

INTERFERENCE 
MOTORS 
ELECTRONIC 
SPECIAL  TIMING 
HERMETICALLY  SEALED 
TESTED  AT  THREE-TIMES  VOLTAGE 


INDUSTRIAL 
TRANSMiniNG 
MOTOR  CAPACITORS 
POWER  FACTOR  CORRECTION 
SIGNAL  INSTRUMENTS 
HERMETICALLY  SEALED 
TESTED  AT  TWICE-RATED  VOLTAGE 


BUSINESS  NEWS 


Westinghouse  Electric  Corp.  will 
construct  a  new  manufacturing 
plant  on  a  70-acre  site  in  Bath,  N. 
Y.,  to  produce  electronic  tubes  for 
the  Armed  Services  and  for  essen¬ 
tial  industries. 


ELECTRO  TEC  supplies  virtu- 
“  ally  any  type  of  Precision 
Miniature  Slip  Ring  Assembly  or 
Commutator  to  rigid  mechanical 
and  electrical  specification.  An  ex¬ 
clusive  manufacturing  technique 
—hard  silver  plated  to  a  precision 
machined  plastic  base  and  wire — 
forms  a  rigid  assembly  that  easily 
withstands  up  to  12,000  rpm.  Con¬ 
centricity  and  dielectric  strength 
are  superior  to  any  other  method 
of  construction.  Although  Electro 
Tec  products  provide  improved 
performance  and  extra  dependa¬ 
bility,  prices  are  strictly  competi¬ 
tive.  Write  today  for  details. 

Pat0BtM  PBodlng 


Your  lnqulru%  Invited  And  Will  Receive 
Our  Immediate  Attention 


Long  Island  Radio  Co.,  formerly 
of  Flushing,  N.  Y.,  has  moved  to  a 
new  address  at  P.  O.  Box  474,  Mont¬ 
rose,  Pa. 


Philco  Corp.,  Philadelphia,  Pa., 
has  established  a  separate  Govern¬ 
ment  and  Industrial  Operating  Di¬ 
vision  with  full  divisional  status,  to 
handle  increased  output  of  govern¬ 
ment  and  industrial  products. 


General  Offices  and  Factory 


Globe-Union  Inc.  has  purchased 
a  660-ft  building  at  3410-3450  W. 
Hopkins  St.,  Milwaukee,  Wise.,  to 
be  used  by  the  company’s  Centralab 
electronics  division.  Facilities  in 
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Har*  It  III  Tha 


High  ond  M*di«Nn 
$*it«itivify 

Smaii  in  siza!  Big  in 


S^ua^  Wchoe  (je4ie/uiio^ 


Model  11 


SPECIFICATIONS 

FREQUENCY  RANGE:  5  lo  100,000  cyclw. 

WAVE  SHAPE:  Rise  tune  less  than  02  microseconds  \Mth 
negligible  overshoot. 

OUTPUT  VOLTAGE:  Step  iltenuilor  giving  75.  50.  25.  15. 
10.  5  peik  volli  filed  and  0  lo  2.5  volts  continuously 
variable. 

SYNCHRONIZING  OUTPUT:  25  volts  peak. 

R.  F.  MODULATOR:  5  volts  maximum  carrier  input.  Trans¬ 
lation  gain  IS  approximately  unity— Output  impedance  is 
600  ohms. 

POWER  SUPPLY:  117  volts.  50-60  cycles. 

DIMENSIONS:  7'  kigk  x  15'  wide  x  7*t'  deep,  overall. 


sPEciFicanoNS  - 
Model  SSOO  -  Standard 

Vibration  Resistance . 20g’a 

Acceleration  Resistance . Over  50  g  s 

Contacts . SPOT.  1  amp  tnon  ind.  i 

Coll  Voltages . 3-72  V,  D  C. 

Coil  Resistances  . 8-5000  ohms 

Coll  Power  Consumption . 1  watt 

Weight . 0  462  oa. 

Size . less  than  O  S  cubic  inch 

Othfr  mfxiflu  aho  ar<n7a6/r 
Hermetically  sealed  No.  5610.  special  alloy 
contact  No.  5530  for  heavy  loads,  and  dual 
SPDT  No.  5560  for  motor  control. 


NEONATIC,  ING. 

879  Wellesley  Avenue  •  Los  Angeles  49.  Calif. 
ARIiona  3-4897 


A  TRULY  RUGGED  rsSEiriSS" 

SUBMINIATURIZED  "^4  WST4«_ST4Mr 

Anfi'Vibrotlon 
Antio«€<«l6rotion 


The  latest  devolopment  In  submlnlaturlzed  re* 
lays!  NEOMATIC  Relays  are  eitra  small, 
feather-light,  yet  are  rated  higher  than  much 
larger  conventional  relayi  NBOMATICS  are 
eitremely  rugged,  yet  are  esceptlonally  aenal- 
tive  Special  anti-vibratlon.  aotl-aecelerattoo 
design  assures  positive  functioning  under  ae* 
vere  operating  condltlMif.  Ideal  where  apace 
ts  atrictly  limited. 

Over  500.000  current  Intemiptiona  with  no  ev* 
Idence  uf  wear!  NEOMATICS  are  solving  dally 
the  really  tough  relay  problems  in  aircra^ 
guided  misatles.  rockets,  radar,  radio  and  tele¬ 
metering  devices  For  fast  solution  toyour  sub- 
miniature  relay  problems-call  on  NTOMATIC 
engineers.  They  are  always  glad  to  help. 
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SH  I  ELDED  TYPE 

PLUGS  &  SOCKETS 


THa  S-B  OKillofmph,  long  tha  stoiMlnrd  af  atcillagraphU  racarding,  has 
baan  imgravad  ta  maat  tha  aaponding  damands  of  m^arn  rasaarch.  Tha 
NEW  Typa  S-B  Oscillagraph  hat  all  tha  inharant  capabilitias  yaa  naad  ta 
racard  ragidty  changing  phanamana  twch  os  vibration  and  dynamic  strain. 

A  few  of  the  laowost  foatwros  are: 

QUICK-CHANGE  TRANSMISSION- 16  rxord  tpMdt  ev«r  rang*  of  120:1 
FULL  RESILIENT  MOUNTING  mokot  pouiblo  uM  of  lupor-toniitivo  golvo- 
nomotors 

CHART  TRAVEL  INDICATOR  providos  continuous  indication  of  chort  motion 
NEW  GALVANOMETER  STAGE  tokos  oil  Hathaway  golvonomotors  for 
recording  milliomporos,  microomporos,  and  watts. 

NEW  RECORD-LENGTH  CONTROL  and  NUMBERING  SYSTEM  for  long, 
Iroublo-froo  sorvico 

All  iIm  olfior  voluoblo  foatwros  choroctoristic  of  tfio  S-8  oro  rotoinod. 
Invostigoto  tlio  NSW  Typo  S-8  ond  its  170  typos  of  gotvonomotors. 

Writ*  for  rocAnicof  BulMin  2t-IA-G. 


LOW  LOSS  RUMS  AND 
toenra  POI  HMH 
mouMcv  coweenoNt. 
SUmiBD  IN  1  AND  • 

coNTAa  rmsi 
101  Sorioo  con  b«  fcr- 
nhhod  wHh  Vfi'.  .290', 
5/16'.  H'  or  V4'  for- 
nilo  lor  coblo  onlronco. 
Knurlod  nut  docurofy 
foslons  unit  togoRmr. 
Plugs  hova  coromic  In- 
sulafion  and  sockols  hovo 
bokslilo.  Qualify  eon- 
sfruclion.  Fin#  finish, 
Assnmbly  mooN  Navy 
spncificaliont. 

For  full  dnfols  and  on- 
ginnoring  data  ask  for 
Jones  Catalog 
No.  CS-I8. 

JONES  MEANS 
PkovwiQUAUTY  i 
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distributors  for  30  years 
of  radio  and  electronic 
components  for  allyour  needs 


ELEVISION 


NEW  YORK  ] 

100  Sixth  Avenue 
WAIker  5-8883 


NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2  1661 

BOSTON  10,  MASS. 

1 10  Federal  Street 
HUbbard  2-7850 


Try  Rentier  for  Service-Tested 
*'Hard-to-Get*’  Components 


NEWS  OF  THE  INDUSTRY 


(continued) 


the  158,000  sq  ft  of  space  will  be 
devoted  entirely  to  production  of  a 
defense  item  in  the  classified  cate- 
frory. 


Rex  Rheostat  Co.,  Baldwin,  L.  I., 
N.  Y.,  has  sold  to  P.  R.  Mallory  & 
Co.,  Inc.,  Indianapolis,  Ind.,  its 
equipment  for  manufacturinK  vitre- 
ous-enamelled,  round  power  rheo¬ 
stats  for  50  to  500  watts.  In  addi¬ 
tion,  the  Mallory  Co.  has  acquired 
the  exclusive  patent  and  manufac¬ 
turinK  riKhts. 


I.D.E.A.,  Inc.,  Indianapolis,  Ind., 
tv  siKnal  booster  manufacturer,  has 
expanded  its  production  facilities 
by  the  addition  of  25,000  sq  ft  of 
floor  space. 


•  STANDAID  rot  30  TIAIS... 

THE  tlST  IN  THE  INDUSTIT 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  .  .  .  for  indus¬ 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 

Kamlw  Company  Ltd.  3101  tryont  St.  Son  Fronciuo  10,  CoRf. 


Bergen-Passaic  Electronics,  Inc., 

Bogota,  N.  J.  is  broadening  its 
activities  to  include  consulting  engi¬ 
neering  on  electronic  equipment 
maintenance  and  service  problems, 
with  emphasis  on  consultation  in 
early  design  stages  to  minimize 
need  for  special  test  equipment  and 
simplify  servicing  requirements. 


PIONEERS  IN  ElECTRONICS  AND  PLASTICS 


Acme  Electronics,  Inc.,  has 
moved  from  Los  Angeles  to  larger 
quarters  at  300  N.  Lake  Ave.,  Pasa¬ 
dena,  Calif.  The  company  designs 
and  manufactures  precision  wave 
filters,  sonar  and  radar  delay  lines, 
coils  and  similar  devices. 


PERSONNEL 


Andrew  Kalitinsky,  former  chief 
engineer  of  the  Nuclear  Energy  for 
Propulsion  of  Aircraft  Project,  has 
been  appointed  manager  of  the 
M.  \V.  Kellogg  Co.  Special  Projects 
Department. 


John  S.  Boyers,  formerly  chief 
engineer  and  assistant  treasurer 
of  the  corporation  since  1946,  has 
been  elected  president  of  Magne- 
cord,  Inc.,  manufacturer  of  high- 
fidelity  magnetic  tape  recorders  for 
the  broadcast,  industrial  and  edu¬ 
cational  markets. 


Martin  V.  Kiebert,  Jr.,  formerly 
with  Raymond  Rosen  Engineering 
products,  Inc.,  as  manager  and  di¬ 
rector  of  research  of  the  company’s 
telemetering  division,  was  recently 


Have  you  your  copy?  If  not,  we'll  send  you  this  1250 
page  book  for  only  $1.50.  Write: Radio  Wire  Television, 
Incorporated,  100  Sixth  Ave.,  New  York  13,  Dept.  E. 
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WIRING  COSTS 

^  mtk 


Appreciable  rrdurlionii  in  wirinn  and  as¬ 
sembly  rostis  rirruil  rrproduribilily  and 
niinialurizalion  are  a  (rw  of  the  advan- 
tages  of  “Pholoeireuil-Prinled  Cireuils." 

Elehrd  foil  rirruil  patterns  of  ropprr, 
aluminum,  silver  and  brass  on  a  variety 
of  ri|[id  and  flexible  plastic  bases  are 


used  in  rlerlronir  and  allied  equipment. 

-Applications  extend  to  radiant  healers 
and  complex  wiping  contact  switches, 
tireally  improved  miniaturization  and 
ruftftedness  are  insured. 

Let  our  engineeriitf  facilities  and  experi¬ 
ence  help  you  solve  your  design  and 
application  problems. 


In  PH0T0CIRCUITS4 


D«pL  EL  6.  GLEN  COVE.  NEW  YORK 


Machinal  for 
Manufoclwrinp 
Incondasctnl 
lamps,  lodia 
and  flactronic 
Tubas 


Tram  S“  Im  hwfa  24* 
Ttlavlilsn  Tuka 

EISIER’S  Elactrenlc  Equip- 
mtnl  is  tspaciolly  Da- 
siqnad  and  Built  to  yaur 
axoct  raquiromonls. 

iitin  TUNssotMiis 

STANOAIO  •  SHCIAI 


M  anmi  toua  iiiaaiiin  Sim  Fmai  %  la  SOO  KVA 


EISLER  ENGINEERING  CO.jnc. 

751  So  13th  Sf  Newark  3.  N  J 


Bf  M.S.C.  I 

KcMoss  Spectrometar  Chackad)  ^ 

RARI  GASES 

I*  ’  HEUUM  *  NEON 
■  ARGON  •  KRYPTON  •  XENON 

RLhoc  Kara  Gases  are  mass  spoctroni- 
r  -‘dtor  checked  to  assure  you  gases  of 
I  wtown  purity  and  uniformly  high 
.qugUty.  Avcfloble  in  comme'ciol.size 
cytinders  and  gloss  bulbs. 

Usm,  the  world's  lorgest  produ^  of  1 
gases  derived  from  the  otmosphera»  ^ 
CMn  meet  your  individual  needs  of  pur- 
Hy. .  .volume . . .  mixture . , .  containers , . . 

UNDE  AIR  PRODUCTS  COMPANY 

A  MVItlON  OS  USaON  CAKMOl 
AStO  CAKeON  COtrOtATION 
Mlmaiaalaaal  fITja  MawTam  ly.H  V. 

ill  CgmNGi 

'f'i  ■'  ObIwXrw  OArtw  CrirmrTs  Toronto 


\  G  rofliftoro^  R 
mt4  Cf  Cl 


Because  they  combine  exceptional 
retilieney  with  good  conductivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resilien^  of  “Metex” 
assures  positive  conductive  contact  at 
every  point  between  cover  and  cabinet 
—  eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  also 
assure  resilient  metal- to ^metal 
contact  between  flanges,  and  can 
be  combined  with  rubber  com-  Awl 


^»hGr  Strips' 


pounds  to  function  both  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 
For  prelimina^  information. 
MeX  write  for  bulletin  “Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 


641  EAST  FIRST  AVENUE,  ROSEAU,  N.  J. 


TekiuienTuK 
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FOR 

COMPLETE 

TESTING 


by  BOWSER 
TECHNICAL 
REFRIGERATION 

Bowser  Walk-In  Rooms  have  a 
temperature  range  from  -[-180°F. 
to  — 100°F.  and  relative  humidity 
simulation  from  20%  to  95%.  Be¬ 
cause  of  sectionalized  panel  con¬ 
struction  any  size  or  shape  room 
can  be  manufactured  for  final 
assembly  in  the  field.  Smaller  sizes., 
are  preassembled  at  the  factory. 
Extended  ranges  of  temperature, 
humidity  and  provision  for  altitude 
simulation  can  be  provided.  Special 
accessories  and  instrumentation  also 
available. 


NEWS  OF  THE  INDUSTRY  Uontinucd) 

appointed  business  manager  of  the 
Research  Laboratories  of  Bendix 
Aviation  Corp.,  Baltimore,  Md. 

Edward  G.  Hall,  for  several  years 
general  transmission  engineer  for 
the  Indiana  Associated  Telephone 
Corp.,  Lafayette,  Ind.,  had  been  ap¬ 
pointed  engineering  representative 
for  the  sales  and  engineering  serv¬ 
ice  department  of  The  Lenkurt 
Electric  Co.,  San  Carlos,  Calif. 


H.  S.  Bamiord 


Henry  S.  Bamford,  vice-president 
and  chief  engineer  of  the  company 
since  1942,  was  recently  elected 
president  of  Electronic  Tube  Corp., 
Philadelphia,  Pa.,  manufacturers  of 
electronic  instruments  and  c-r 
tubes. 

Walter  J.  Bonazza,  formerly  asso¬ 
ciated  w’ith  Hazeltine  Electronics 
Corp.,  is  now  chief  engineer  of 
Aerocoil  Inc.,  Union  City,  N.  J. 


WALKIE-SEEIE 

DEMONSTILLTED 


To  Aircraft  Electrical  and 
Radio  Designers: 


There's  a  great  future  waiting  for 
you  in  California— in  Lockheed's  long- 
range  production  program.  ^ 

For  Lockheed  is  building  planes  for  de¬ 
fense,  planes  for  the  world's  airlines.  The 
backlog  of  orders  is  vast-for  both  military 
aircraft  and  the  world-famed  Constellation. 

Lockheed  offers  you  increased  salary  < 
rates;  fine,  modem  working  conditions;  a 
chance  to  live  in  Southern  California— in  I 
an  area  where  living  conditions  are  beyond 
compare.  Generous  travel  allowances  are 
also  offered. 

Requirements  are-,  design  experience  in  .. 
aircraft  electrical  installation,  circuit  lay¬ 
out  and  systems  analysis;  experience  in 
radio  and  radar  circuit  design  and  installa¬ 
tions,  as  applied  to  aircraft. 

Send  tiday  far  free,  illastratcd  brNhare 
describiag  life  and  wark  at  Lackbaad  in 
Santhara  Califamia.  Use  bandy 
caapan  balaw. 


BOWSER  TECH.  REFRIG.,  Ttrryvill*,  Conn. 

S«nd  m«  mor*  information  on  tho  following: 

WiHt  a  ClnnliKS  □  Nieli  Attitofe  Tab  □ 

Hi(li  Twa.  Tnb  □  MMm  kisistaKt  Tests  □ 

lew  Teiqi.  Tests  □  Seed  <  Oast  Tesb  □ 

Fen(iB  i  Haaidit)  Tests  □  CiylasM  Preef  Tesb  □ 


Jack  Dilley  and  model  demonstrate  53- 
pound  newly  developed  portable  tele¬ 
vision  transmitter  beiorc  IRE  in  New 
York  City  last  March.  Trial  model,  de¬ 
veloped  tmder  direction  ol  Vladimir  K. 
Zworykin  at  RCA  Laboratories.  Prince¬ 
ton.  N.  I.,  sends  both  voice  and  video 
signals  (or  a  distance  ol  a  mile 


Company 

1 

1 

BOWSER 


TECHNICAL  REFRIGERATION 

DIVISION  BOWSeff  INC. 
TERRYVILLE  •  CONN. 


BURBANK,  CALIFORNIA 


Please  send  me  your  free  illustrated  book¬ 
let  describing  the  better  living  and  work¬ 
ing  conditions  at  Lockheed. 


MR.  M.  V.  MATTSON  ''x 
/  Employment  Mgr.,  Dept.  6.  Plant  B-1  \ 

i  lOCKHEED  i 


AIRCRAFT  CORPORATION 


Sfondord  FnvirofimtAfol 
Simufofion  Chamb«rB  «-• 
Wid«  rong9  of  siiM 
ond  pGiformoficG  rofingt. 
Mwf  all  Govt,  tost  $poc$. 
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I  Wizardry  in 
^  WIRE  FORMS 


SmoM  diometcr  wire  formed 
in  any  shope  you  need  ! 


7!ce  BIRTCHER  ^oxfioxatioH 


*  ance  and  high  CURRENT 

SENSITIVITY  are  obtain- 
ed.  It  is  designed  to  re- 
■  4  place  delicate  galvan¬ 

ometers  in  many  applications  and  to  allow  DIRECT  RECORDER 
OUTPUT.  It  may  be  overloaded  to  the  current  carrying  capacity  of 
the  Toroidal  transicrmer  winaings  (Vi  ampere)  without  damage 
and  from  use  of  a  one  milliampere  meter,  is  much  more  rugged 
than  galvanometers  of  microampere  sensitivity. 

While  intended  os  a  versatile  laboratory  instrument,  it  is  par¬ 
ticularly  suited  for  use  in  balancing  resistance  bridges,  measuring 
crystal  rectifier  output,  photo-cell,  strain-gage,  thermocouple,  and 
lead  sulphide  cell  circuits,  and  in  related  fields. 

Y:  ACCURACY: 

imp«re  full  Kale  ±3%  hill  Kale 

folts  lull  Kale  time  CONSTANT: 

3-6  seconds 
INPUT  IMPEDANCE: 
micioamperes  SO  O.S  ohms. 

A  descriptive  bulletin  is  available  upon  request. 


IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING  A  CUHING 

Perfect  strsight  lengths  to  12  ft. 
.0U15  to  .123  diameter 

WIRE  FORMS 

.UUIS  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0023  to  .033  thickness 
.062  to  3  inches  wide 


Specioliaing  in  Prodwttion  of  Ports 
forffectrenicond  CathoduKay  Tubes 

V  rtt^  for  lUuurattff  FMdrr 
Stnd  Biuc$>rints  or  Samples  for  Estimate 

ART  WIRE  &  STAMPING  CO. 

777  High  Street  Neworit  2,  N.  J. 


RANGES; 


University  Road 


Cambridge 


Massachusetts 
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QUALITY  miniatures- 
the  ipace-taving  solution 
to  size  reduction  problems  —  save 
50%  to  75%  in  copocitor  space  — self  hebling 
properties  eliminate  copacifor  service  problems 
If  RF  charocteristics  —  the  '  idst  •*ord"  m  ultro- 
nnioture  copocitor  design  — ovoiloble  in  stondord, 
Jan  and  special  cose  styles. 


compoct. 


ASTRON  RF  Interference 
filters  with  METALITE  - 
ts  the  answer  to  your 
RF  Interference 
suppression  problems 


NEW  BOOKS 

(Continued  from  poge  ISO) 


three  chapters  of  the  book. 

The  text  is  ideally  suited  for 
personnel  with  formal  training  in 
microwave  theory.  It  is  an  excel¬ 
lent  companion  to  Professor  Bar¬ 
low’s  book,  "Micro-Waves  and  Wave 
Guides,”  published  by  Dover.  This 
book  should  prove  to  be  most  valu¬ 
able  as  a  reference  manual  for 
graduate  cour.ses  in  microwave  lab¬ 
oratory  techniques  even  though  de¬ 
tails  of  equipment  design  and 
methods  for  determining  equivalent 
circuits  of  multiterminal  structures 
are  not  elaborated  upon.  Each  chap¬ 
ter  is  documented  with  an  adequate 
bibliography,  which  is  in  the  main 
British.— Anthony  B.  Giordano, 
Polytechnic  Institute  of  Brooklyn 


Contiimously  Variablt,  S  CK-I  MC 

Mm  Timt,  .02  MicroMcomb  ^ 

.  OiracI  Heading  fraqvancy  Malar  ^ 

V*natiU  Output  Of€vft 

Squora  wave  resting  fediivqoai  come  into  wider  u«a 
at  ttm  rteed  for  good  transient  response  in  wide  band 
ampliHers  becomes  increasingly  itnporitsrP,  In  order 
to  test  the  high  frequency  response^ b  necessary  to 
-kove  a  which  has  a  rite  and  fall  at  least  equal 

to  and  preferably  faster  than  the  risetime  of  the 
amplif  ier  being  letted.  In  addition  to  a  sharp  rise  and 
fall,  the  tett  slgn^  should  be  free  of  ovar-shoot  and 
ether  spurious  responses.  For  examination  of  the  low 

e  ■  I  •  f  £i  t  TfKfMOMtX  T|f®#  fOS 

ireqiwncx  response  a  sq99f9  wave  Signal  having  flat  Squora  vTcm  Oooorofor 
horizontal  portions  is  needed.  Srke  $395.00  l.a.h. 

Serlland,  Orefme 

The  TEKTKONIX  Type  105  Square  WbW  Canarotor  provides  o  suitable  signal 
for  both  of  the  above  tests.  Its  frequency  range,  extending  continuously  from 
%:'S5  cycles  to  f  mcv  combined  with  its  risetime  of  M  mkroseconds,  mdket  it  pos- 
}  sible  to  quickly  and  accurately  tett  amplifiers,  filters,  etc.,  having  pass  bemds 
from  a  few  cycles  to  20  me. 


Short  Wave  Wireless 
Conimuniration 

Bv  A.  W.  Ladner  and  C.  R.  Stone, 
both  former  affiliates  of  Marconi's 
Wireless  Telegraph  Co.  Ltd.,  of  Lon¬ 
don.  John  Wiley  and  Sons  Inc.,  Sew 
York,  19.50,  5th  edition,  716  pages, 
$8.00. 

A  COMMON  complaint  about  books 
on  the  subject  of  communications  is 
that  they  are  usually  too  technical 
and  too  theoretical.  As  an  example, 
in  most  books  the  chapters  on  tuned 
circuits  are  of  limited  value  when 
one  is  actually  confronted  with  the 
problem  of  choosing  a  wire  size  for 
winding  a  coil  for  a  specific  purpo.se. 

This  new  fifth  edition  of  a  wide¬ 
ly-accepted  British  book  comes  just 
about  as  close  as  possible  to  tying 
theory  and  practice  together  in  an 
understandable  way.  For  instance 
the  effects  of  different  values  of  Q 
in  power  amplifiers  are  fairly  well 
known  among  practical  engineers, 
but  most  of  us  can  remember  what 
a  mystic  thing  this  Q  was  when  we 
first  came  across  it  in  college.  To 
orient  the  reader  on  this  subject, 
the  authors  of  Short  Wave  Wireless 
Communication  have  listed  the  vari¬ 
ous  effects  of  low  Q  and  high  Q. 
The  reader  finishes  the  chapter  on 
power  amplifiers  with  a  complete 
picture. 

The  illustrations  are  plentiful, 
but  .somewhat  inferior  in  quality. 
By  American  standards,  they  are 
oldfashioned — indeed,  some  of  the 
photographs  appear  to  have  aged 
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^enmeticeUjUf  SeaUd 
DELAY  LINE 

Acme  has  engineered  many  differ¬ 
ent  types  of  delay  lines  to  cus¬ 
tomers'  requirements.  Among  them 
is  this  hermetically  sealed  unit  for 
a  radar  system,  tapped  for  various 
delays  up  to  4  micro  seconds.  We 
will  be  glad  to  discuss  your  prob¬ 
lems. 


300  N«.  lak«  Ava.,  Posodana  4,  Calif. 
Farmtrl|r  Acma  Matal  Oia»  fac. 

Im  niNft.  Oilni  Um  •  Mi(Mk  SneMnn  •  SiKUl  Tra<- 
inwi  t  OwMi .  TtruiaL  Nimtal  I  SMwt  mtmi  Mnlm 


tiM  occwe**  Control 

— stabilization 
\  flight  Testing 

Rate  Computation 

1.  Accuracr 

*.  MIcrMV"  »***'  _ ,  e«ipl1  r^ 

y.  Tlwrmest"”*^  -  ^  ,  S.S1  to*h“ 

00ElCR«"c0«WRM«0H;t=.-='^' 

UVKI.Vr«  ^STRUMENTATtON 

OVROSCOPIC  WGHT  TEST  AND  .  WCTtOaiC  •«»««* 


THIS  FEATHERWEIGHT  WILL  ■ 


IHEXACON 

mm 

—  MODEL  SOH< 

Weight— S'/i  Oumts  •  Watts—  * 
■  40  Of  40  •  Tip  Oia.-Ooth  ond  %"  Tips  J 
*  ftNnislMd  with  Each  Iron  •  Prki—  $  JSO  ” 

g  8o  Ucht  iu  areicht  ia  hardly  noticeable.  Out-  | 

Iperforma  any  iron  of  equal  aiie.  Hatchet  de*  m 
aich  makea  more  comfortable  and  practical  * 
P  to  uae  than  a  pencil  iron.  No  tranafMtner  re*  I 
I  qutred.  Write  for  complete  catalog-  | 


BBAeSS 


HEXACON  ELECTRIC  CO.! 

130  WEST  CLAY  AVE..  KOSELLE  PAIK.  N.  I.* 


"Just  tell  them  they 

CAN’T  AFFORD  TO  USE 
ANYTHING  ELSE  ...” 

That’s  Joe  Gibbons  speaking.  We  were 
calking  about  how  to  make  people  realize 
what  a  cerribc  thing  this  new 

JELLIFF  ALLOY  1000  RFSISTANCF  WIRE 

really  is,  and  that’s  the  way  he  summed  it  up.  And  even  when  you 
make  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty  near 
right.  Just  look  at  some  of  the  important  data: 

^  ii.tto.ii.  .  ■■•A  Resistivity  JOOO  ohms/cmf 

*  Tensile  strength  165,000  psi — 

:  TC  of  Resistance  20  ppm — 

!  £  Coefficient  of  Expansion  13.9 

'yr  ppm— 

,  Corrosion  Resistance  equal  to  the 

*  best  nickel-chromiums — 

;  Winds  fast  and  solders  easily — 

*  Lots  more  ohms  in  lots  less  space. 

•!  See  what  we  meon?  For  the  whole  story, 
— "  '*  — 11 - <  write  for  Bulletin  17. 


JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 
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NEW  BOOKS 


(centimitd) 


.^NfW  DISIGNS’ 
/nIW  UnRATUMI 


I  <s> 


A  COMPLETE  LINE  OF  VIBRATORS  .  .  . 

t>«»ion«d  for  Uso  >n  Sfondord  Vibro»or-Op*roted  Auto 
Kodio  Rocoivort.  Built  with  Procision  Construction,  feo> 
twrino  Coromtc  Stock  Spocors  for  longer  lasting  lifo. 

L  Bock«d  by  moro  thon  1  9  yoors  of  ORporionco  in 
^^Vibrotor  Oosign,  Duvclopmont,  ond  Monufoeturing.^ 

Hhv  ATR  PIONEERED  IN  THE 
VIBRATOR  FIELD. 


M’ith  the  book  since  its  first  publica-  | 
tion  in  1932.  The  writing  is  de-  : 
finitely  British,  but  since  circuits  1 
and  theory  explanations  are  of  a 
general  nature  and  not  confined  to 
specific  tube  types,  this  fact  should  ■ 
not  detract  from  the  book’s  value 
to  American  readers.  Practical  ex¬ 
amples  and  problems  are  included. 

The  book  is  recommended  as  sup¬ 
plemental  reading  for  anyone  en¬ 
gaged  in  studying  communications 
who  feels  that  the  gap  between  the 
'  textbook  formulas  and  the  bread¬ 
board  or  chassis  is  too  great.  Some 
would  re.sent  the  absence  of  mathe¬ 
matical  treatment,  but  many  will 
appreciate  this  omission. — J.D.F. 


AUTO  RADIO 

^^IBRATORS 

SuuA  SfMccu 


Television  Receiving 
Equipment 

By  W.  T.  Cocking.  Published  for 
Wireless  World  by  Iliffe  and  Sons 
Ltd.,  Dorset  House,  Stamford  St., 
London,  S.E.  1,  England,  1950,  376 
pages,  19  shillings  plus  8d.  postage. 

I  As  GLOBAL  distances  become  more 
I  and  more  insignificant,  technical 
I  differences  in  ways  and  means  of 
different  countries  become  more 
and  more  evident.  The  engineers 
J  of  various  countries  seem  to  con- 
i  sider  their  pet  technical  systems 
just  as  .sacred  as  their  flags  and 
,  standards. 

I  In  this  book,  W.  T.  Cocking  pre- 
'  sents  the  British  side  of  television 
reception.  The  material  presented, 
however,  should  be  of  value  to  both 
British  and  American  engineers. 
To  the  British,  it  represents  a  well- 
organized  compilation  of  current 
circuits  and  techniques  in  which 
they  find  themselves  involved  from 
day  to  day.  To  American  engineers 
it  fulfills  the  need  for  a  to-the-point 
synopsis  of  wh.st  the  other  guy  is 
doing. 

The  book  assumes  a  fairly  com¬ 
plete  previous  knowledge  of  radio, 
but  the  coverage  of  television  is 
complete  and  thorough.  The  mate¬ 
rial  has  been  carefully  organized, 
reflecting  the  editor’s  experience  in 
both  the  technical  side  of  his  sub¬ 
ject  and  journalism.  Although  two 
I  chapters  are  devoted  to  servicing 
and  finding  and  remedying  faults, 
the  book  is  not  recommended  as  an 
I  aid  to  the  serviceman,  as  such.  It 
will  of  course  furnish  background 


NEW  CIRCUIT  ELEMENT 

THE 

sicnniRon 

A  N%k  0  tl0€tn-M»tkmU9l  R«s«Mf«r 
Of  Small  Slit  Aad  Craat  Staklllty 

SERVES  YOU  4  WAYS 


R  TBBnSPyiEB" 

•f  pnsswn,  UmpHtttart, 
atfitratioa,  displatmtat, 
straia,  »ti.  for  FM  tolo- 
motoriag  systoms.^ 


BB  BSmtBTBB 

of  Roor  trysttti  stability 
with  a  wido  taaing  reage. 


B  PiStBiminiiTOB 

to  coavort  FM  signals  to 
amplitado  variations. 


B  BtTiB 

with  a  Q  range  from  300 
to  2500. 

for  Information  Wrilo  To: 


INSTRUMENTS,  INC. 

12  WEST  BROADWAY,  NEW  YORK  7,  N.Y. 

Menufacturors  of 
DIrtel  Recording  Oscillographs 
And  Telemetering  Systems 
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POLINEAR  RECORDER 


STAVER 


MODEL  PFR 


•NCOBPOPArfD 


SOUND  APPARATUS  COMPANY 


STIRLING 


TOLERANCE  TO  '  0.1 7. 


.01  OHM  TO  1.0  MEGOHM 


HERMETIC  SEALED  TYPES 


POU  AUTOMATICALLY  PLOTTING 
both  ANGULAk  and  STRAIGHT 
LINB  #wnct»ons  on  either 
POLAR  or  RBCTILINtAR 
coordinatts  in  any 
COMBINATION  .  .  . 


•  Records  both  AC  ond  DC  volt- 
ojo  lovolt 

•  Oosifnod  tor  STANDARD  tVi  v 
11  chart  shoot 

•  POLAR  Olid  LINEAR  tvmtoblo 
movomofit 

O  TURNTABLE  instofitly  sot  to  any 
chart  position 

O  Avxiliary  Eloctricol  tinkooo  for 
synchronislno  to  tuintobio  mo¬ 
tion: 

Oscillotors  Rototionol  Dovicos 
Tost  Tvrntoblos  Ano»yxo<s 

•  Intorchanooablo  rongo  potontiom- 
otors 

•  Dopondablo  ond  sorvico  f>oo  op- 

Oiwtion 


Givot  support  two  woyt  Koops  prosswr# 
downwofd  ond  givos  sidowoy  support. 
Tho  spring  oction  Is  constont  ond  rotil- 
iont  pormonontly.  Sond  for  cotolog 


Topical  opplicotions: 

Beom  Pattern  Plotting  of  ontennas, 
micropliones,  loudspeakers,  light¬ 
ing  fixtures,  ultrasonic  devices. 

Frequency  Response  Records  of  micro¬ 
phones,  loudspeakers,  amplifiers. 
Filters,  Radio  and  television  cir¬ 
cuits; 

Rectilineor  Curves  on  vacuum  tubes, 
potentiometers,  amplifiers,  ccunt- 
ing  and  computing  devices. 


D*SCTip$i9$  Uitfstmrt  tmsiltd  upon  rtqmtsi 


Your  FREE  copy 
of  the  latest 

IN-RES-CO 

CATALOGS 
will  be  sent 
promptly  on  request 


contains  complete 
data  including 
ELECTRICAL 

AND 

MECHANICAL 

Specifications 


In  olmost  endless  variety  of  sizes, 
insulation  ond  colors  to  your  speci- 
ficotions,  Runzel  products  ore 
ovoiloble  to  ossist  you  in  your  wir¬ 
ing  problems. 

Shielded  wire  and  cords  .  .  .  pope- 
lor  hook-up  ond  lead-in  wire  .  .  . 
speoker  cords  and  oil  types  of  in¬ 
sulated  wire  products. 

Precision  mode  RUNZEL  products 
ore  the  finest.  Write  for  samples. 


INRESCO  Resistors  are  a  product  of  high-speed  wind¬ 
ing  techniques  that  introduce  a  new  measure  of  econ¬ 
omy  in  precision  wire  wound  resistors. 

They  are  available  for  IMMEDIATE  DELIVERY, 
in  diversified  types  that  meet  practically  every  circuit 
requirement  of  load,  ohmic  value,  size,  and  shape. 
When  planning  a  new  circuit  design,  investigate  the 
advantage  of  INRESCO  resistors  for  economy,  de¬ 
pendability  and  permanently  fixed  characteristics.  For 
complete  details,  call  or  write  today  for  catalog. 

Manufacturers  and  designers  af  wire  wound  resistors— 
exclusivelv.  Estimotes  on  custom  built  resistors  fur¬ 
nished  without  obligotion;  inquiries  ore  invited. 


IN-RES-CO 

RESISTORS 


Please  write 
on  company 
letterhead 
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NEW  BOOKS 


(continued) 


for  the  serviceman,  but  the  actual 
discussion  of  dollars-and-cents 
troubleshootinjr  is  very  limited  and 
somewhat  sketchy. — j.d.f. 


Four  modolt  6"  12"  18"  24' 
Capacity— 16  Gauge  Steel 


3  TOOLS  IN  ONE 


1.  BOX  and  PAN  BRAKE 

2.  STANDARD  BRAKE 


The  Eleolroiiie  Muttieal 
Instrument  Manual 


3.  BAR  FOLDER 


By  .4lan  Douclas.  Pitman  Pub. 
Corp.,  2  HVst  .45,  .Wtc  York,  19^9,  liS 
payeti,  $3.50. 

This  British-authored  book  dis¬ 
closes  design  details  of  American 
as  well  as  British  commercial  in¬ 
struments,  including  many  circuit 
diagrams  on  which  values  of  com¬ 
ponent  parts  are  commendably  in¬ 
dicated  as  an  aid  to  understanding 
circuit  operation.  Four  opening 
chapters  on  underlying  theory  deal 
with  the  nature  of  sound,  the  na¬ 
ture  of  music  and  noise  produced 
by  strings  and  by  wind  instru¬ 
ments,  the  construction  of  conven¬ 
tional  pianos  and  organs,  and  the 
production  and  mixing  of  electrical 
oscillations.  Next  comes  a  highly 
practical  chapter  on  the  amplifiers, 
tone  controls  and  loudspeakers  ro- 
quired  with  all  electronic  musical 
instruments,  and  the  remainder  of 
the  book  deals  with  the  instruments 
themselves. 

Apparently  U.  S.  firms  are  well 
advanced  in  this  particular  field, 
because  well  over  ninety  percent  of 
the  book  deals  with  or  is  applicable 
to  their  products.  The  book  is  well 
written,  and  highly  recommended 
both  for  background  reading  and 
for  engineering  reference  by  any¬ 
one  interested  in  the  music  of 
vacuum  tubes,  electromechanical 
tone  generators  and  photoelectric 
tone  generators. — j.m. 


OPEN  END  FINGER 

for  forming  triangular,  square 
anrl  rectangular  tubes. 


Versatility  from  the  word  OOil  One  box  or  10.000 — can  be  eco¬ 
nomically  produced  with  the  new  Di-Acro  Box  Finger  Brake. 
The  complete  box  finger  bar  also  serves  perfectly  for  all  stand¬ 
ard  brake  operations.  An  Acute  Angle  Bar — quickly  mounted — 
converts  the  brake  to  a  bar  folder  for  locks,  seams,  hems  and 
sharp  angles.  The  unique  Di-Acro  Open  End  Finger  forms 
square  or  triangular  tubes  and  other  similar  parts  difficult  to 
make.  Real  machine  tool  construction,  with  hardened  and  pre¬ 
cision  ground  box  fingers,  assures  permanent  accuracy  in  pro¬ 
ducing  duplicated  parts.  The  Box  Finger  Bar  can  be  easily 
mounted  on  all  standard  Oi-Acro  Brakes. 

_  Di-Acro  it  pronounced  "DIE-ACK-tO" 


40  RAGE  CATALOG 

describing 
Ol-ACItO  Sheers, 
Punches,  Benders, 
Brakes,  Notchert 
and  Bod  Parsers, — 
also  Power  Shears 
and  Benders^^^ 


321  EIGHTH  AVENUE.  LAKE  CITY,  MINN, 


laminated  to  non-precious  -  # 

g  • _ J _ T 


base  metals  in  your  products 

.  .  .  you  will  welcome  the  fast  and  efficient 
service  of  this  5  3-year  old  organization  and 
find  it  a  dependable  source  for  the  finest  of 
materiak  ...  in  sheet,  wire  or  tubing. 

Owner-management  cuts  red  tape . . .  speeds 
production  .  .  .  assures  you  of  interested 
attention  and  complete  satisfaction. 

Your  inquiries  will 
be  appreciated  and 
replied  to...  promptly. 


THUMBNAIL  REVIEWS 


RADIO  -AND  TV  INDUSTRY  RED 
HOOK.  Howard  W.  Sams  &  Co..  Inc., 
Indianapolis,  Ind..  2nd  Edition.  1950.  623 
POKCS,  13.95.  NVw  edition  contains  8  sec¬ 
tions:  I— component  replacement  listings 
for  1938-1948  radios  and  ampliflers.  in¬ 
cluding  correi't  replacement  data  for  tubes, 
dial  lights,  electrolytic  capacitors,  trans¬ 
formers.  chokes,  phono  cartridges,  l-f  coils, 
speakers  and  controls;  II — same  for  1948- 
1950  sets  :  III — postwar  television  receiver 
replacement  listings,  covering  tubes,  dial 
lights,  electrolytlcs,  iron-core  transformers, 
phono  cartridges,  colls,  speakers  and  con¬ 
trols;  IV — vibrator  replacements  for  1938- 
1950  sets;  V — battery  replacements  for 
1938-1950  sets;  VI — selenium  rectifier  re- 


The  Home  of  IMPROVED  Service 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

me— PWTM  t— • 

775  Eddy  Street,  Providence  5,  Rhode  Island 
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PRECISION  POTENTIOMETERS 


Th*  linMr  Typ«  tl-275  illusfrrot^d  ts 
on«  of  Q  Mriot  ranging  from  to 
5"  in  diomotor,  with  rosiitonco  rongot 
of  80  ohms  to  500,000  ohms. 

OAMEWELL  Potontiomotori  oro  pro- 
ciiion  instrvmonts  in  ovory  rospoct. 
Thoy  footuro  oxtromoiy  closo  limits  in 
olocfricol  choroctori sties  ond  mochon- 
icol  constrvetion,  low  olectricol  noiso, 
low  torquo,  and  long  lifo— for  in  oxcoss 
of  1,000,000  cyclos  of  oporotion. 

All  typos  will  oporoto  within  spoc* 
ifiod  limits  of  porformonco  at  tornpor* 
oturos  -55'*C  to  +55‘'C.,95%  rolo- 
tivo  humidity  ot  oltitudos  up  to  50,000 
foot.  Corrosion  rosistont  motoriols  oro 
usod  throughout  and  oil  insuloting 
ports  oro  fungicidod.  Our  potontiom- 
otors  moot  AN*E*19  spocificotions. 

Wo  invito  your  inquirios  ond  will 
giodly  study  ond  quoto  on  spociol 
roquiromonts. 


GET  DETAILS— 
Write  for  the 
Groyhill  Catalog 
now 


4522  West  Madison  Street  Chicago  24,  III. 


450  East  Gilbert  •  Wichita,  Koeiot 


PICKERING 


^  AVOID  SHUT-DOWNS  WHERE 
X CONTINUOUS  OPERATION  IS  ESSENTIAL  \ 
r  SPECIFY  GRAYHIU  'PLUG-IN"  RELAYS  FOR  ' 
YOUR  CUSTOMER'S  BENEFIT.  NO  SOLDERING 
OR  SCREW  TERMINAL  CONNECTIONS.  SIMPLY 
PULL  OUT  THE  OLD  AND  PLUG  IN  A 
REPLACEMENT.  RANGES  ARE  FROM  6  . 

TO  230  VOLTS,  A.C.  OR  D.C.  SILVER  J 
L  CONTACTS  RATED  AT  10  AMPS.  / 
\Vv  f'OLE,  RESISTIVE  LOAD.  X 


Writ9  for  Bullotin  F-68. 


THE  GAMEWELL  COMPANY 

Nowton  Upper  Falls  64,  Massachusetts 


Qr-.  '- 


ror  dofoils  ond  IHmrotw  oddrou  Ooporfmonf  V 

PICKERING  &  Cn.,  INC. 

Manufacturers  of  world-famous 
electro-matnetic  phonotraph 
cartridges  and  audio  equipment. 
Oceanside,  L.  1.,  New  York 


CAA  approved 

instrument 


repair  station  2783 


Instruments  and  accessories 
reconditioned  and  standard¬ 
ized  in  our  modern,  fully 
equipped  and  technically 
staffed  laboratory. 

inquiries  invited 

from  foreign  or  domostic 
oiHinos  ond  boso  oporolors 


SOLENOIDS 

For  DC  CiteoUa 


Pkkoring  onginooring 
service  is  ovoilable  for 
special  applications 
where  Pickering  stand¬ 
ard  Solenoids  do  not 
opply. 


\ 
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DUMONT 

NEW 

IMPROVED 


SMALLEST 

PRACTICAL  MINIATURE 

PAPER  CAPACITORS 


TYP£  FPI 


type  RPZ 


SEND  FOR 
SAMPLES 
AND 

LITERATURE 


FOR  DEPENDABILITY  ALWAYS 
SPECIFY  DUAAONT 


DUMONT 


NEW  BOOKS 


(continued) 


I>Ucement»  for  postwar  equipment;  Vll — 
volume  control  replacement  data  for  very 
popular  l‘»31-193S  radios;  VIII — installa¬ 
tion  notes. 


HANDBOOK  OF'  iii’M-AN  f:N(;inf:er- 
ING  DATA  FOH  DF:t5iUN  ENGINEERS. 
Tufts  College  Institute  for  Applied  Ex- 
iH-rirnental  Psychology,  Technical  Report 
No.  SDC  19D-1-1,  produced  under  c«*ntracl 
with  Special  Devices  Center  of  ONU;  ap¬ 
proximately  350  pages  loose-leaf.  $5.00 
from  Tufts  College  Bookstore,  Medford. 
Mass.  Report  on  Investigation  into  all 
aspects  of  increasing  the  effectiveness  of 
a  man-machine  system,  with  emphasis  on 
data  pertaining  specifically  to  lighting  ma¬ 
chines.  Essentially  a  condensed  compila¬ 
tion  of  literature  on  the  subject,  organized 
for  convenient  reference.  Subjects  cov¬ 
ered  include  minimum  and  maximum 
space  requirements  for  fuiictional  use  of 
human  body  ,  factors  affecting  visual 
acuity,  light  sensitivity,  depth  perception 
and  color  vision;  factors  affecting  «f- 
ficiency  of  hearing;  human  response  to 
various  cues;  effect  of  amount  of  sleep, 
temperature,  humidity,  ventilation,  drugs, 
alcohol,  tobacco,  caffeine  and  benzedrine 
on  higher  mental  pr<K‘esses.  motor  proc¬ 
esses,  sen.sory  processes  and  physiological 
functions. 


Switch  inutantly  from  light  to  heavy 
work— ^>r  vice  versa — with  the  250- 
watt  teller  Soldering  Gun.  Con* 
trolled  dual  heal  make^  the  Weller 
Gun  the  only  soldering  tool  you 
need  for  all  types  of  work.  5-»econd 
healing  saves  time  and  current  on 
every  job,  too.  Your  Weller  Gun 
pays  for  itself  in  a  few  months! 


AUTOMATIC  RECORD  CHANOF^R 
SF:RVICE  MANUAL.  Volume  3  (194'.'- 
lltSO).  Howard  \V.  Sams  &  Co.,  Inc.,  In¬ 
dianapolis,  Ind.,  286  pages.  $3.00.  Servic¬ 
ing  informatlr)n  and  exploded  views  of 
mechanisms  of  30  record  changers,  wire 
recorders  and  tape  recorders,  based  on 
analysis  of  actual  equipment,  with  cumu¬ 
lative  index  covering  models  in  first  two 
volumes  as  well. 


250-Watt  WELLER 

^  SOIDERING  GUN 


MODEL  CONTROL  BY  RADIO.  By 
FMward  L.  Safford,  Jr.  ;  No.  43  of  the 
ilernsback  Library,  published  by  Radcraft 
Uublications.  Inc.,  25  West  Broadway, 
New  York,  paper  cover.  112  pages,  |1.00. 
The  author,  who  is  instructor  In  Ouid*d 
Missile  Filectronlcs  at  Fort  Bliss.  Texas, 
has  carefully  selected  portions  of  the  lit¬ 
erature  that  are  of  value  to  the  person 
applying  radio  control  to  model  ships,  air¬ 
planes  and  cars.  The  book  pre.sents  com¬ 
plete  .systems,  separate  sections  on  funda¬ 
mentals  of  receiver  and  transmitter  de¬ 
sign.  and  discussions  of  various  types  of 
tubes,  batterle.«.  controls,  .servos,  antennas, 
coders  and  decoders  and  power  circuits. 
All  comi>onent  values  for  circuit  diagrams 
are  given,  even  coil  dimensions. 


FEATURES 


these  exclusive 
features 


1.  125°C.  CONTINUOUS 
WORKING. 


2.  FULLY  MOISTURE  PROOF 


niBLIOC.RAPHY  AND  ABSTRACTS  ON 
FiLECTRICAL  CONTACTS.  1949  Supple¬ 
ment,  American  Society  for  Testing  Mate¬ 
rials,  Philadelphia,  28  pages,  paper-cov¬ 
ered,  $0.75. 


3.  SMALL  •  COMPACT 
LIGHTWEIGHT 


•  TRIOOiR-SWITCH  CONTROL  JF 
Oovemi  heat  and  saves  power  because  no  need  to 
unplug  gun  between  jobs.  Heat  goes  ofF  when  you 
release  trigger. 

•  5-SiCOND  HEATING — No  waiting,  no  wasted 
current.  Saves  hours  and  dollars  each  month, 
e  SOLDERLITE — Spotlights  the  work.  Lets  you  see 
what  you're  doing  at  all  times,  even  in  dork  comers, 
e  LONGER  REACH — Lets  you  get  at  any  iob  with 
eose.  Slides  between  wiring,  into  the  tightest  spots, 
e  STREAMLINED — Compact  ond  comfortable  to 
hold.  Pistol-balanced  for  fost  precision  soldering. 

•  WELlERTIf— Rigid  ond  chisel-shaped  with  more 
oreo  for  faster  heot  tronsfer.  Over/under  termi¬ 
nals  brace  tip,  give  greater  visibility. 

e  DUAL  HEAT — Single  heat  200  watts;  dual 
heat  200/250  watts;  120  volts;  60  cycles.  •* 

Sn  tiM  all-pirMU  Wilir  SaUariig  Gn  ttUf 
at  yair  iistribitir— tr  writa  far  Mlatii  AracL 

SOLDERING  GUIDE— Get  your  newcopy 
of  SOLDERING  TIPS — revised,  up-to-dote 
and  fully  illustroted  20-page  booklet  of 
procticol  soldering  suggestions.  Price  10c 
at  your  distributor,  or  order  direct. 


4.  UNIT  ENTIRELY 
MOULDED. 


APPLIED  ELEXITROXICS  ANNUAL 
1951.  British-Continental  Trade  Press 
Ltd.,  222.  Strand,  London,  W.C.  2.  264 

pages,  $8.00.  Available  also  from  J.  D. 
Griffiths,  2  Clarke  Court,  Rutherford.  N.  J. 
Collection  of  articles  on  various  aspects 
of  broacastlng,  communication,  radar, 
radioactivity  an  dindustrial  electronics ; 
addresses  and  officers  of  electronic  asso¬ 
ciations  throughout  the  world ;  addresses 
of  electronic  manufacturers  throughout 
the  world,  arranged  by  countries;  buyers* 
guide  listing  firms  making  various  elec¬ 
tronic  components  and  equipments. 


5.  FPI  •  FLAT  SHAPE 


ROUND  SHAPE 


INDUSTRIAL  RESEARCH  LABORA- 
TORIBIS  OF  THE  UNITED  STATES 
Published  by  National  Research  Council. 
National  Academy  of  Sciences,  Washing¬ 
ton,  D.  C.,  Ninth  EMltlon.  11150.  444  pages. 
For  each  of  2,845  different  research  lab¬ 
oratories,  gives  address  of  lab,  names  of 
executives,  size  of  research  staff,  nature 
of  research  activities,  whether  consulting 
sendees  are  available,  and  size  of  lii»rary. 
Appendices  give  similar  data  for  govern- 
mt’nt  labs  and  for  universities  and 
colleges  offering  research  services  to  in¬ 
dustry.  One  index  gives  geugraphloal 
distribution  of  laboratories,  and  the  other 
is  a  subject  index  to  research  activities. 
For  electronics,  189  labs  are  listed ;  for 
microwave  equipment  13:  antennas  18: 
radar  2SL  radio  69;  television  43. 


WELLER 

ELECTRIC  CORP. 


806  Packer  Slroot,  Easton,  Pa. 
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lengths  from  Va*  fe  30* 


sr4Y(wm4fi^ 

WHEN  POWER  FAILS...with 

an  OMAN  Electric  Plant 


f^aUlU 


STEATITE 

CERAMIC 


Drstgn  engineers  and  manufacturers  in  the 
radio,  elearical  and  clearonic  fields  are  find* 
ing  in  LAVITE  the  precise  qualities  called 
for  in  cbeir  specifications  •  *  •  high  compres* 
sire  and  dielectric  strength,  low  moisture  ah* 
sorption  sod  resistance  to  ro|,  fumes,  acids, 
and  high  heat.  The  exceedingly  low  loss- 
factor  LAVTTB  plus  io  excellent  worka¬ 
bility  m.ikes  it  ideal  for  all  high  frequency 
applicatioos. 

Cemp/rir  detmh  on  request 


D.  M.  STEWARD  MFC.  COMPANY 

‘.'O'n  4  V/offcs:  Chc*»onoogo.  Tenn 

N.  •cho"'.  Vosi  •  ChTrogo  •  los  Anqelc^ 
rJt  w  Yorli  •  Phtlodelphto 


Iniido  Porimotort,  .450*  fo  25' 

PARAMOUNT  Paper  Tubes  facilitate  coil  wind¬ 
ing— insure  coil  accuracy  and  stability.  Proved 
by  use,  they  have  becomf  standard  with  leading 
manufacturers  of  electrical,  radio  and  electronic 
products.  Here  you  are  sure  to  obtain  the  exact 
size  and  shape  you  need  for  coil  forms  and  other 
uses  . . .  from  stock  arbors,  or  specially  engi¬ 
neered  to  your  specifications.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines. 
Tolerances  plus  or  minus  .002’  *  Also  Shellac 
Bonded  Kraft  Paper  Tubes  for  absolute  mois¬ 
ture  resistance. 


PARAMOUNT  PAPER  TUBE  CORP. 

.  »  616  LAFAYiTTI  ST.,  FORT  WAYNE,  IND. 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 


ELECTItONICS  — JwM,  l«5? 


STOt* 


Mo4.l  10(1,  lOKW  A.C 

VThen  storms,  floods,  or  fires  interrupt 
electricity  and  force  you  off  the  air,  you 
lose  listeners  and  income.  Guard  against 
loss,  assure  vital  public  service  during 
emergencies  by  installing  an  Onan  Electric 
Plant.  Onan  Standby  Electric  plants  serve 
many  network  and  private  stations.  Auto¬ 
matic  models  to  35,OOU  watts. 

PORTAtlE  ELECTRIC  RLANTS 
FOI  MOlllI  RADIO  USiS 
Supply  A.C  power  for  broad* 
casuDg  at  scene  of  events. 
Can  be  carried  by  hand  or  in 
J^R  trunk  of  car.  Weigh  as  little 
as  80  pounds.  A.C.  models 
390  to  39,000  watts. 


LABORATORY  PRECISION  for  Commeaitatioes  Moeitoriag 


Speed,  sensitivity,  widest  usefulness,  greotest  eose  of  operotion,  ond  occurocy  and  stobility— these  ere 
the  feetures  thet  moke  the  Northern  Redio  AAONITOR  end  FREQUENCY  METER  the  most  populor  monitoring 
combinotion  in  cemmunkotions.  It  meosures  corner  frequency  end  shift  —  during  initiol  setup  end  j 
while  keying.  I 

The  Monitor's  stobiitty  is  better  than  2  cycles  per  megocycle  over  on  ombient  tomporoturo  ronge  of  I 

O-SO*  C— using  crystols  hoving  o  temperotwre  coefficient  of  only  3  perts/million/d^ee  C.  Ronge  is  | 

2.5*30  me  with  10  crystal-controlled  frequencies  (seporote  ponel  trimmers  for  eoch);  use  of  external 
oscillator  olso  providid  for.  Frequency  Shift  ronge  is  10*10,000  cps.  leu  then  100  millivolts  RF  input 
needed  for  2  volts  audio  output. 

The  Frequency  Meter  is  speciolly  designed  with  selecfoble  normal  ond  fast-octing  dompmg  foctors, 
permitting  frequency  measurements  of  signols  whife  keying.  Its  occurocy  is  1%  for  the  ronges  0-200, 

500,  2000,  5000;  2%  for  20,000  cps  ronge. 


0.  w.  ONAX  a  soas  lac. 

7023  U ni versity  S.  E. 

Minniopolii  4,  Mlaatiota 


■  Hmmim  JMmio  OoMmazim. :  ^tVoriTiTS 

Face  •  Saltari  in  Ouolity  Communication  Cquipmont 


bull 


specialists  In  costom-J 

ilECTRON  TUBE 


MACHINH 


KAHLE  CUSTOM  BUILDS  mo 
chiaes  to  moke 

you  require— »fom  biq  20-inch- 
ers  to  tiny  sub-minioture  trom 
loborotory  types  to  »>«>“  ™' 
high-speed  production.  Kohle 
puts  eoch  unit  through  exhous- 
live  triol  runs  in  our  plont  to 
assure  trouble-tree  operotion  iit 
yours. 

#1375 
12-HEAD 
SEALING  MACHINE 
Also  for  heoring  oid  tubes. 
Kohle  Stondord  Duol  mot^ 
dri.e.  Indexing  by  borrel  com 
ond  rollers.  Heods  hove  self- 
centering  bulb  holders. 

Consultotiofis  invitwl 
S«nd  for  our  n«w  cutolog 


rioertscent  tamps,  photocells,  x  roy  mo*  , 
gloss  products. 


1309  S.».aH.  Stroot,  North  Bor**-.  How  Jor^y 


Model  801 

Now,  the  Potter  Inetrument 
Company  offer*  all  in  one  . 
equipment,  the  feature*  here¬ 
tofore  available  only  in 
•eparale  countinf  eyeteme. 
Two  complete  counting  chan¬ 
nel*,  a  100  kc  cryetal  oecillator 
time  bate  and  unique  gating 
circuits  are  combined  to  pnv 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 

Please 


FREQUEIKY 

MEASUREMENTS 

0  »o  I  reno*  by  cownting  cyciv* 

p<e  tim*  o*  by 

WMtg  Yiin*  p«r  pr«  covnt 

Accwrocy  0.001%  minimwm 

TIME  INTERVAL 
MEASUREMENH 

FREQUEIKY 

RATIO  MEASUREMENTS 

■otio  of  two  •■••/nol  froowoncioi 

COM  bo  moOBWOd 

SKONDARY  FREQUEIKY 

100  he  cryttoi  OiCiNotOr  with  di- 
vidod  boOwOHCWB  ovoitoblo  Ot  10. 

1  he  ond  100,  10.  1  epB 

TOTAIIZINO  COUNTER 

Sis  dOCOdOB.  OvIbOB  0  to  1  OK. 

Bin#  wov*  to  cpB  to  1  me 

DIREa  RPM  READIN6 
TACHOMETER 

TKrowfti  tb#  vB#  o4  on  oitornel  60 
cownt  pof  fovoiiftion  oKotooloctrtc 
diK  gonofoto*  on  occwocy  of  ±  1 
tpm  >B  Obtoinod 

address  inquiries  to  Dept.  6'A 


COUNTER 


Universal  6-in-One 

MEGACYCLE 

FREOUENCY-TIME 


BACKTALK 


(continued  from  poge  152) 


our  eminent  and  revered  friend, 
Dr.  V.  K.  Zworykin  (Electronics, 
March,  1951,  page  81). 

However,  there  are  also  sins  of 
editorial  omission,  often  quite  as 
serious  as  those  of  commission. 
May  I  accordingly  welcome  you  also 
to  Rho  Phi  Epsilon,  the  fraternity 
of  Red-Faced  Editors.  Please  con¬ 
sider  yourself  elected,  “tapped,”  ini¬ 
tiated,  and  a  member  in  as  good 
standing  as  the  rest  of  us. 

I  refer  particularly  to  a  beauti¬ 
ful  but  mangled  composition  which 
appeared  in  the  March,  1951  issue 
of  Electronics,  namely.  Dr.  A.  C. 
Schroeder’s  letter  on  “Simultaneous 
Systems”.  His  letter  started  se¬ 
dately,  and  with  promise,  on  page 
154  of  your  journal,  under  the  gen¬ 
eral  heading  of  “Backtalk”.  It 
ended  after  about  one  paragraph 
without  any  indication  of  the  page 
on  which  it  would  resume  its 
thoughtful  way.  In  other  words,  the 
reader  could  only  guess  how  far 
“back”  the  “talk”  would  be  contin¬ 
ued.  Still  sadder,  the  final  sentence 
on  page  154  was  both  cryptic  and 
challenging,  namely,  “Since  samp¬ 
ling  multiplies  the”.  This  left  the 
reader  dangling,  supported  by  an 
uncomfortable  noose.  What  was 
multiplied  by  sampling,  he  asks 
himself.  Could  it  be  trouble,  joy, 
dot  visibility,  circuit  components, 
or  something  else? 

On  the  following  page  155,  the 
reader  finds  only  a  pleasing  adver¬ 
tisement.  Pages  156  and  157  bring 
him  no  more  than  the  startling  news 
that  1,862,000,000  fasteners  were 
used  in  television  set  assembly  in 
1950— and  Electronics  helped  get 
them  there.  Surely  these  billions  of 
fasteners  could  not  have  been  mul¬ 
tiplied  by  sampling.  Page  158 
brings  another  advertisement  and 
also  a  continuation,  stated  to  be 
from  page  138,  of  “Tubes  at  Work”. 
Hopefully  the  reader  scans  the  first 
few  phrases.  But  they  do  not  fit 
into  the  "Backtalk”  jigsaw  puzzle. 

Rather  desperately  the  reader 
continues  on  his  way,  grimly  deter¬ 
mined  to  find  what  sampling  mul¬ 
tiplies.  Like  fluttering  calendar 
sheets  in  a  movie,  the  individually 
and  carefully  scanned  pages  fly 
past;  162,  170,  180,  200,  220,  240, 
260,  280  and  300.  Pausing  for 
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GAIR 

FOLDING  CARTONS 

Smartly  designed  and  brilliant 
multicolor  Folding  Cartons  by 
GAIR  are  solving  packogmq 
p  Kl«»ms  for  many  manufactur¬ 
ers  v*ho  are  us  meticulous  about 
their  pockugmg  as  they  are 
about  their  famous  products 

Soles,  profits  and  prestige  ore 
increased  with  the  SELL -ON' 
SIGHT  magic  of  GAIR  MULTI 
COLOR  CARTONS 

WR/Tf  TODAy  for  somp/es  ond 
technical  mformofron 


H 

TNE 

l-GAm  Indnstrit 

il 

1 55  EAST  44TH  STREH,  NEW  YORK 


washers-aLi  kinds 


4  produce  most  sizes.  Big  runs  made 
i  with  automatic  presses.  An  econom- 

Oical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE¬ 
HEAD’S  CATALOG  ON  FILE; 


£&  ..V.  WHITEHEAD 


1691  W.  LAFAYETTE 


STAMPING 

COMPANY 


DETROIT  16,  MICH. 


WATERMAN  PRODUCTS 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


NEWARK  4.  N  J. 


44  SUMMER  AVENUE 


(continued) 


breath  and  renewed  vitror,  the 
reader  decides  to  fight  out  this  bat¬ 
tle  even  if  it  takes  all  .summer. 
After  all,  eventually  the  Editor  of 
Electronics  will  have  to  break 
down  and  tell  what  sampling  multi¬ 
plies.  So  he  plods  on,  somewhat  like 
Kipling’s  “boots”  over  Africa. 

And  then.  Eureka!  On  page  318, 
and  without  any  indication  of  au¬ 
thorship  by  Dr.  Schroeder  or  the 
page  from  which  it  stems.  Dr. 
Schroeder’s  letter  is  resumed.  It  is 
a  bit  of  an  anti-climax  to  find  that 
what  is  multiplied  by  sampling  is  a 
mathematical  function.  But  why 
quibble  after  so  great  a  triumph  as 
finding  an  unannounced  continua¬ 
tion  of  an  important  analysis  only 
164  pages  further  on. 

From  this  point,  the  sailing  is 
comparatively  smooth.  Sandwiched 
here  and  there,  a  paragraph  or  two 
to  a  page,  the  reader  picks  his  way 
through  the  letter  on  pages  320,  322, 
324,  and  326.  Thus  he  trium¬ 
phantly  finds  the  remainder  of 
Schroeder’s  “Unfinished  Sym¬ 
phony”. 

Evidently  our  editorial  slips  are 
showing.  And  as  one  not  without 
sin  I  have  not  hesitated  to  throw 
the  second  stone. 

With  sincere  regards. 

Whimsically  yours, 
ALfTiED  N.  Goldsmith 

Editor 

l*roceedinga  of  the  Institute  of 
Radio  Engineera 


you  •«#  pfmoMut  oecupoev  b*- 
C9im  Hm  rvtiikific*  wkt  h 
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iOlO  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATtON 

- -  DllAVAN  •  WISCONSIN 


No4^AiMUlcMa! 

An  extended  range  of  types 
and  sizes  in  the  popular 


Editor’s  Note:  Doctor  Goldsmith’s 
observations  are,  unfortunately, 
quite  correct.  We  were,  however, 
.somewhat  relieved  to  find  that  our 
di.stinguished  critic’s  careful  eye 
overlooked  a  similar  omission  in  the 
.Veio  Books  department  for  the  same 
month.  We  should  have  had  con¬ 
tinued  lines  routing  book  review 
readers  to  page  306.  We  hope  our 
standing  in  Rho  Phi  Epsilon  will 
not  be  jeopardized  if  we  promi.«e 
it  will  never  happen  again. 


90  G/40-HS-I 


90  G/P-9 
(Noval) 


fW  The  90-G  Series  is  now  supplied  in  a 

^  96  G/P-7  wider  range  of  type*  than  ever  , 
(Miniature)  before.  These  include  5  and  10  jt 
amp  lead  sizes  with  from  2  to 
14  terminals  as  well  as  plug*in  f 
bases  for  miniature  7,  noval  9, 
and  special  14-prong  sockets.  ^ 
Voltage  ratings  are  1600  peak. 

90G/P-14 


Write  for  These  Descriptive  Bulletins: 

A  149  —  Hermctlcollv  Seoled  Termlaolt 

to  ISO  — Hermellcolty  Sealed  Heoden 

W  151 —Catket  Type  lusliingi 

90G/60-NS-12 


Electronics  Quiz 

This  month’s  quiz  puzzler  was 
furnished  by  A.  T.  Colbeck  of  Tal¬ 
garth,  Brecs,  Wales.  For  his  con¬ 
tribution,  Colbeck  will  receive  our 
check  for  five  dollars,  as  will  all 
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Microdioi  it  eompcttd  of  two  coacm* 
tricoliy  mounttd  diolt  .  .  .  out  for 
covfrtinf  ii»cr«iii«fitt  of  «ock  lom  ood 
IK«  otk«r  for  eowitinf  iMNt.  Tk«  i«< 
cr«Mi«f)toi  diol  hot  100  •ovoi  divitiont 
ood  it  otfeockod  rifidiy  lo  tkt  ikoft  to 
tk«f«  it  no  bockkitk.  Tk«t  lk«  conloci 
potrtion  it  indkotnd  lo  on  indtiod 
occitrocy  of  1  port  in  1000.  Rotation 
it  conliniioMt  in  tHkcf  dkoction.  Tk<r« 
ort  no  tlopt  on  tk«  Microdioi  otto  inbiy . 


COM  RA  C  T .  •  •  Microdioi  kot 
0.0.  ot  Mkropot .  .  .  rcoMirct  nc 
pond  tpocc. 


CLtAR  RIADINO  ...  Forced  fotl- 
rtodinf  Ictit  tkowtd  only  1/fOlk  ot 
Mony  erron  wilk  Microdioi  open  win* 
dow  ot  witk  neit  mott  lefible  diol. 
Tern  coenler  ditlinfuitket  between  0 
ortd  10  Ivm  reodinft,  and  occelerotet 
to  ovoid  confetion  on  reodintt  neor 
inlcfrol  lumt.  Preclte  reodinft  ore 
mode  from  lorfer  diol  witk  nKiiiineM 
teporotion  of  frodootiont  ond  wide 
onflc  visibility. 


CONVINIINT.  .  .  delivered  com¬ 
pletely  ostembled  wilk  dioli  lyn* 
ckronised.  Eotily  mounted  in  o  few 
seconds.  All  diols  may  be  locked. 


COMPANY 


DO  A  HEAVENLY  SOLDERING  JOB 


PkL  any  job  arui  you'll  knd  a  pip  of  a  cip 
to  use  with  the  trim,  slim  Dngar  Pencil.  Any 
of  the  8  L^ngar  Angels  interchange  in  the  No.  776 
Handle  to  mike  a  honey  of  a  tool  that  does 
work  faster  and  better  than  larger,  heavier  irons. 
Whatever  your  problem,  you'll  blest  the  day 

you  discovered  these  saintly  soldering  cherubs! 


BOtO  IQUIPMINT  DIVISION  ^ 

THE  GEORGE  W.  BORG  CORPORATiON 

DllAVAN  •  WISCONSIN  J 


Thot's  not  just  "soles  talk"  either. 
Years  of  research  and  experience  in 
crystal  manufacture  are  behind  the  spe¬ 
cial  process  we  use  to  moke  STANDARD 
products  stand  up  under  shock  and  ex¬ 
treme  temperoture  variations.  Their 
range? — 200  to  1200  kc.  CT  and  DT 
cut.  ffermetically  sealed  add  dry  nitro¬ 
gen  filled.  Of  course,  they  meet  all 
Government  Specifications. 


A  sow  oorlM  of  uaboadod  otroia 
qaqo  cmgulor  accoloromotori  Is  oroil* 
oblo  to  dotoet  and  moosuro  nvolot 
accoloratiott  la  rengos  troa  ^3  to 
±400  rodioas/soc/soc.  TBo  dosigs'  of 
thoM  lastrumonts  poraUts  elosp  bol* 
oaco  ogoiast  Uaoor  accolorotloa  olfodts 
cmd  oxcoUont  rosolutioa  whUo  provid* 
lag  groatlv  lacroosod  rosistoaco  to  do- 
otructioB  by  Uaom  occolorottoa.  la 
thoso  iastrumoats.  tho  suspoadod  maa» 
woighs  but  a  low  groau. 

la  eorrospoadiag.  may  wo  ooMoot 
that  you  bo  as  spodiic  as  possiblo  la 
outliaiag  raago  aad  froquoacy  roqulr^ 
moaU  to  that  wo  may  oiior  dotoUod 
rocoBUBoadotioBs  la  our  roply. 


Write — wire — call  for  specific 
information  or  request  Cata¬ 
log  C  fer  complete  details. 


SCIENTIFIC 


12401  WEST  OLYMPIC  BLVD. 
LOS  ANGELES  64.  CALIT. 
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Standaid  •  stavtoaroizi  on 


>0  CycUt 


•S  CycUi 


5S  Cycl«« 


Divisieii  of 


f  the  other  contributors  whose 
iroblems  are  published  in  this 
lepartment. 


ThU  Month’s  Problem 


A  bridge  of  resistors  is 
formed  as  follows:  C  to  A  = 
100,000  ohms;  A  to  D  =  200,- 
000  ohms;  D  to  B  =  50,000 
ohms;  and  B  to  C  =  100,000 
ohms.  Points  C  and  D  are 
connected  across  a  zero-im¬ 
pedance  source  of  300  volts 
d-c,  and  a  10-/if  capacitor  is 
placed  between  points  A  and 
B. 

What  will  be  the  initial  cur¬ 
rent  flowing  into  the  capacitor 
at  the  instant  the  voltage  is 
applied?  Also,  what  is  the 
time  constant  of  the  circuit? 
(By  time  constant  is  meant 
the  time  taken  for  the  poten¬ 
tial  difference  across  the  ca¬ 
pacitor  to  rise  to  (1  —  1/t) 
of  its  final  value.) 

The  answer  to  this  problem  will 
be  published  in  this  column  next 
month. 


Last  Month’s  Problem 


Last  month’s  problem  was  as 
follows. 

Assume  a  superheterodyne 
receiver  with  a  signal  input 
to  the  converter  of  frequency 
f,  and  a  local  oscillator  input 
of  frequency  (5/4)f.  Then, 
in  accordance  with  established 
principles  of  converter  action, 
its  output  will  contain  the  two 
input  frequencies  f  and  (5/4) 
f,  and  the  sum  and  difference 
frequencies  (9/4 )f  and  V^f. 
The  intermediate  frequency 
amplifier  is,  as  usual,  tuned  to 
pass  only  the  difference  fre¬ 
quency. 

Now  suppose  that,  instead 
of  the  local  oscillator,  we  sub¬ 
stitute  a  modulator.  This 
modulator  accepts  the  signal 
input  of  frequency  f  and  mod¬ 
ulates  it  with  a  voltage  of 
frequency  taken  from  a 
point  at  or  near  the  output  of 
the  intermediate  frequency 
amplifier.  In  accordance  with 
principles  of  modulator  ac¬ 
tion,  its  output  will  contain 
the  two  input  frequencies  f 
and  Vif,  two  side-band  fre¬ 
quencies  (*/4)f  and  (5/4)f, 


(continvtd) 
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2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCnOH 
HEATING  UNIT 


For  Only  $650. 


Nerer  before  o  volue  like  this  eew  2-KW 
bench  model  "lomborder"  or  high  fre- 
gueecy  induction  heater  ...  for  soring 
time  and  money  in  surface  hardening, 
brazing,  soldering,  onnealing  and  many 
other  beat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Stondardization  of 
Unit  Makes  This  Mew  Low  Price 
Possible. 

This  compact  induction  heoter  saves 
space,  yet  performs  with  high  effkieiKy. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coH 
made  to  customer's  reguirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  reguired  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $050. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power: 
I  -2  -  3H  -5-7H-10-12H-15-18-25-40-60- 
80-100-2SOKW. 


“S"  CORRUfiATED  QRENCREO  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


REK-O-KUT 

Turntobles  are  now 
being  specified  on 
Gov't.  Contracts  for 
this  particular  type 
of  equipment  I 

We  particularty  call  your 
attention  to  the  new 

REK-e-KUT 

Continuously  Variable -Speed 
Turntable  Model  CVS-12 


MOOil-CVS  I] 
Chstsit,  Motor  sfld 
Turntable  Assem¬ 
bly  Plays  all  rec¬ 
ords  from  6  to  16 
inches. 

$84.«S  net 
Plays  at  ony  speed  (ram  3S  to 
100  K.P.M.  withnut  wnw.  Moats 
the  fallawirif  Onvamment  Spoel- 
fleatians  far  nparatlnn  and  power 
raguirementsl 


Specifications  on  Squipment: 

l.wipmanr  th.ll  rww.  rwords  at  76.  45 
Olid  33Vs  end  shell  b.  arrane.d  t.  that 
thM.  tpMdt  cn  b.  •tt.blith.d  end 
meinteined  en  the  specified  psnver  sep- 
ply.  ,end  eny  slew  rate  verietiens.  end 
mnm  within  the  limit  specified  es  eheve. 

The  new  MK-O  KUT  CVS  I2  is  the 
ONLY  12  inch  Turnfoble  to  our  hnewl. 
edge  which  will  meet  these  Government 
Speciticotioni. 

Operates  en  SO  or  *0  cycles  ...  no 
pulleys  le  add  or  idlers  to  change. 
The  only  Turntable  to  use  in  ureas  of 
Ouctuating  voltage,  freguency,  or  with 
portable  power  plants. 

- SPECIFICATIONS - 

SRtti  CMiltS:  Continuously  Viriotlc 

«)  llOV-60  Cyctts.  R«n|e  2S  to  100  R  F  M 
(0)  nov>M  Cycles.  Rmie  20  to  I)  R  f  M 
TorotoOie-l?'  cost  aluminum,  ttardento  oao 
ground  Shalt 

Mator^constani  speed.  4  pole 


Matte  laftl-)0db  manmum  oeiow  rKordmi 
level 

OiiRtMiaat- 16'  L  .  12"  w.  S  "  beio«  chassis 

ArojldMa  mt  yaar  rafvlor  0mrt$ 

far.  Mmm¥4m€tw0f'i  MPKaaiHi  —  rauMaW, 


1 


RELIABLE 


THE  VICTOREEN  INSTRUMENT  CO 

S80^  WOUGH  ffVf'JUf 


— is  predicated  on 

Undirstandinc  tha  and  usa 
Elaetranie  “know  how" 
Dasi{n  taohniqua 
Dapandabla  oomponants 


for  better 
instrumentation 


— Of  "Standard's"  UNBRAKO  Standards 

Write  on  your  business  letterhead,  today. 


S799  Diode 

5S00  Electrometer  tetrode 

5803  Electrometer  triode 

5828  Triode,  medium  mu 

5841  Corona  Regulator, 

900  V 

5950  Corona  Regulator, 

700  V 

VXR-130  Regulator,  130  V 

VX-10  5witcli 


SOCKET 


SCREWS 


HOBSON  PRECISION  COMPONENTS 


Vibrator 
powar  supply 

The  Model  517  vi¬ 
brator  type  power 
supply  provides 
regulated  high  and 
plate  voltages  for 
counter  tubes,  pho¬ 
tomultipliers  o  n  d 
associated  circuit 
from  414  V  of  but¬ 
tery. 


HIGH  VOLTAGE  GRID  CARS 


Fit  both  .250  in*  A  .360  in.  hi9h  volfci90  tub#  9ridt 


ELECTROSTATIC  PICTURE  TURE  CONNECTOR 


High  cwwvtraiofi 
cffkiciKy 


ELECTROLYTIC  MOUNTING  FUTES 


Pit  1  in.  A  1  H  in.  cond«n««f  cant 


4049  W.  Fullerton  St. 


CHiaCO  39,  ILL 


PAII9  CWt£ 

/at  m  awr  OMainr 


Hi-nia{ohm  rasistars 

Vacuum  sealed  in  glass  in  a  range 
of  values  from  100  megohms  to 
10,000,000  megohms.  A  quolity 
resistor  for  today's  precision  in- 
strumentotion. 


Whether  you  need  a  simple  coil  winding  or  specially 
treated  coils  deeply  impregnated  with  wax  or  varnish 
in  vacuum  impregnation  tanks  and  cured  in  heat  con¬ 
trolled  ovens — get  on  the  winning  team  with  DANO 
COILS. 


•  Fwfiai  Wound 

•  Pogor  Soefion 

•  Acototo  iobhin 

•  iohollto  iobhin 

•  Cotton  Intorwoovo 

•  Coils  for  High 
Tomporaturo 
Appikationt 

ALSO, 

TKANSrOKMlMS 
MADt  TO  oaofa 


IJ 

•  1 

Jj 

JJ 

1  *  ] 
111 

[uG 

1  i  \ 
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ELECTRO-ACOUSTIC  DIVISION  •  DEPT.  H-15  TELEX  PARK 
ST.  PAUL  1,  MINN.  In  Canada,  Atlas  Radio  Corporation,  Toronto 


(continued) 


BACKTALK 


SERVOTHERM  PRODUCTS 

BOLOMETER  AND  a 
PREAMPLIFIER  T 


and  higher  harmonics  which 
may  be  bypassed  and  neg¬ 
lected.  Note  that  the  side¬ 
band  frequency  (5/4)f  is  the 
same  as  the  local  oscillator 
frequency  in  the  original  re¬ 
ceiver.  The  other  side-band 
frequency  (®/4)f.  entering  the 
converter  would  produce  beat 
frequencies  with  the  signal 
frequency,  of  which  only  the 
difference  frequency  *4f 
would  be  accepted  by  the  in¬ 
termediate  frequency  ampli¬ 
fier. 

General  Case 

Extending  the  reasoning 
now  to  the  general  case  for 
any  ratio  n  of  signal  fre¬ 
quency  to  intermediate  fre¬ 
quency,  the  output  of  the  mod¬ 
ulator  contains  the  frequencies 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPLI¬ 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


Considering  the  first  of 
these  two  terms  in  the  con¬ 
verter  action,  we  obtain  the 
following  expressions  for  the 
sum  and  difference  frequen¬ 
cies  in  its  output: 


STANDARD  OF  THE  WORLD  FOR  QUALITY  HEADSETS 


(rejected  by  i-f  amplifier) 


(passed  by  i-f  amplifier) 
Considering  the  other  modu¬ 
lator  output  frequency,  we 
obtain  for  the  sum  and  differ¬ 
ence  frequencies  in  the  con¬ 
verter  output: 


Modern,  lightweight,  durable— Telex  Quality 
Headsets  are  easy  on  the  ears  .  .  .  No  uncomfortable 
ear  pressure  .  .  .  Easily  adjustable  and  built  for 
hard  usage  .  .  .  Telex  Headsets  effectively  block  out 
background  noises  ...  5  ft.  standard  cord  or 
special  cord  with  built-in  volume  control  .  .  . 


(rejected  by  i-f  amplifier) 


(passed  by  i-f  amplifier) 
Thus  it  would  appear  that 
we  can  construct  a  super¬ 
heterodyne  receiver  with  a 
modulator  operating  as  de¬ 
scribed  instead  of  a  local  os¬ 
cillator.  The  modulator  would 
automatically  provide  the  cor¬ 
rect  relationship  of  frequen¬ 
cies  to  make  best  use  of  the 
intermediate  frequency  ampli¬ 
fier  characteristic  and  there¬ 
by  dp  away  with  the  tracking 


TWINSET 


MONOSET 


Nothing  Touches 
the  Ear 


Direct  Signal  for 
Both  Ears 


Weighs 
only  1.6  oz. 


Weighs 
only  1.2  oz. 
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JVaw"3Meter 


development^ 
and  production 


Base,  Rare  and  Precious  Metals 
and  Alloys. 

Small  Units 
Small  Sizes 
Close  Tolerances 


Nickel  alloy,  filament  wire  and 
ribbon :  flat,  grooved,  crowned. 
Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


Improved  direct-reoding  instrument  sim-  The  Furst  Model  11S-R  "Wow-Meter"  it 

plifies  measurements  ot  wow  and  flutter  in  suitable  for  both  laboratory  and  produc- 

speed  of  phonograph  turntables,  wire  re-  tion  application  and  eliminates  camples 

corders,  motion  picture  projectors  ond  test  set-ups. 

similor  recording  or  reproducing  mecha-  A  twitch  on  the  front  of  the  panel  permits 

nisms.  It  is  the  only  meter  in  existence  selection  of  low  frequency  cut-off  and 

giving  direct  steady  indication  of  meter  corresponding  meter  damping  for  use  on 

pointer  on  scale.  slow  speed  turntables. 

qH  fnqufriei  ln¥it»d  on  our  llnm  of  R9gulai9d  Power  Suppli»» 

froquoncy  Response:  to  130  cycles  or  10  to  130  cycles 

H  Sensitivity;  0.3,  0.5,  and  3.0%  Warn  full  Seal* 

1  rUBST  ELECTRONICS 

Sl  10  S.  Jefferson  St.,  Chicago  6,  III. 


Further  details  upon 
request. 


METALS  CORPORATION 

228  East  45th  Street,  New  York  17,  N.  Y. 
Murray  Hill  7-1594 


Simplify  Your  Wiring  With 

KULKA  TERMINAL  BLOCKS 

Bliminate  Splicing  •  Stop  Leaks  ond 
SbortM  •  locroase  Insulation 


Blocks  oi  high  tensile  strength  Bake- 
lite  (or  other  plastics  to  gov't  spec.) 
and  come  in  4  sixes — with  1  to  23 
terminals.  Screws  and  solder  lugs 
of  nickeled  brass.  Lugs  in  several 
styles,  also  eyelstted  to  block. 
Market  strips  come  plain  or  printed, 
or  blocks  con  be  engraved. 


ARE  STOCK  ITEMS 

nr 


m  ^  We  esn  supply  sll  standard  sizes  of  MIL-T-27  cans 

..jJm  ^ith  or  without  brackets,  weld  studs,  centrifug^ 

1  hot  tinned,  blind  inserts,  compression  type  bennetic 

seal  bushinp  on  -y-i  —VrT  centers,  and 
_JR.  ^  stamped  ratings.  Custom  sizes  can  also  be  supplied. 

I*  Our  other  services  include  complete  hermetic  teal 

assemblies.  Write  for  specifications  and  price  list. 

HELDOR  MANUFACTURING  CO. 

A  oMsion  o!  Helclor  Bushing  and  Terminal  Co.,  Inc. 

Not!  Our  New  Address;  725  l•ll•vill•  Av.,  Sloowifinid,  N.  J. _ 
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AHention;  ELECTRONIC  ENGINEERS 

An  You  Lookinc  For  A  Matorial  To  Complotoly 
Improcnate,  Mold,  and  Eneapsulato  Elootrieal  Compononts? 


BACKTALK  (cMtinucd) 

problems  inherent  in  the  tun¬ 
ing  of  an  adjustable  type  of 
local  oscillator. 

What  is  the  fallacy  in  this 
reasoning? 

Answer:  The  reasoning  is  not 
fallacious  per  se.  It  is  actually 
possible  to  construct  a  receiver 
operating  on  this  principle,  al¬ 
though  the  feedback  involved  makes 
stabilization  of  the  circuits  ex¬ 
tremely  difficult.  Furthermore,  the 
circuit  would  accept  all  signal  fre¬ 
quencies  equally  well,  and  hence 
such  a  receiver  would  have  no 
better  selectivity  than  that  of  the 
preselector  ahead  of  the  converter. 


Before  After 

Acme  Stenr  Compound  withstands  rugged  humidity  cmd  thermal 
cycling,  os  well  as  salt  spray  tests. 

Millions  oi  ACME-MOLD  coils  are  in  service  and  now  Acme 
oilers  Star  Compoimd  for  your  use. 

Write  today  for  further  detailf 


Feet!  back 
Dear  Sirs: 

Robert  Tanner  of  Stanford.  Cali¬ 
fornia  (Stanford  University)  did 
an  excellent  detailed  theoretical  an¬ 
alysis  of  a  loudspeaker  coupled  to 
an  amplifier  in  his  article  entitled 
“Improving  Loudspeaker  Response 
with  Motional  Feedback”  in  Elec¬ 
tron  Art,  March,  1951. 

I  am  enclosing  letters  to  show  that 
I  had  the  same  idea;  in  fact,  with 
my  good  friend  Russell  VV’arren  I 
made  a  stab  at  getting  a  patent  on 
the  idea  in  1939.  We  conducted  lab¬ 
oratory  experiments  on  both  RCA 
and  Jensen  speakers  by  winding  an 


INSULATING  VARNISHES 
ACME-MOLD  COILS 


extra  coil  on  the  voice  coil  form  for 
feedback.  The  results  were  very 
pleasing. 

Now  there  is  another  way  of  ac¬ 
complishing  similar  results  which 
does  not  necessitate  any  work  on 
the  speaker  itself.  By  using  the 
voice  coil  as  one  arm  of  a  bridge 
and  balancing  the  coil  with  an  equal 
inductance,  the  counter  emf  of  the 
voice  coil  may  be  separated  from 
the  driving  voltage.  The  counter 
emf  is  just  as  good  for  equalizing 
as  the  voltage  from  a  separate  coil. 

Robert  B.  McGregor 
WHAS-TV 
Louitville,  Kentucky 


The«p  inolrumpnts  pnable  epcctram  an- 
al>»is  of  KignaU  so  riose  in  fro- 
qurnry  thal  ihrir  rorrespondinR  indira- 
lion,  would  normally  mask  one  another. 


FEATURES  vmimbU  re»oimtum§  • 

(-'emtimmoMiy  varimbU  icmnmimf  wid$h  *  Lomg  ^r> 
sisi<>iir0  r^thode^rmy  tmh€  ...  5"  Srretm  •  imtemuty 
grid  modui«tiom  for  pmim  mtoiytit  •  .SyncAraii#ys 
mod  mom-»ynckromou$  srcmsusn  •  yoriohU  umomirng 
ratea  *  Limrmr  mod  iog  ompUtode  arotra. 


I.,«i  •  Panoramic  specialist  advise  you  on  your  indi¬ 
vidual  problems. 


Writ*  for  fully  dotoMod  bullotifi. 

10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON,  N.  Y. 
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Professional  Services 


AMERICAN  SPEEDLIGHT  CORP. 

(AFFILIATED  WITH  1.  6.  SALTZMAN.  INC.) 
HARRY  U  PAKKiJl.  1'H1->1I»LNT  and 

CiUfeJ*'  KNOlNtXli 

SpH'iallHt  In  Hash  and  Electronic  Equipment 
for  I’botosraph>'. 

Cotuultatiuo  f>ewp|«tpinmt — I>(^i(n  and 
Maoufactura 

460  Le&lncton  Asenue  New  York  17.  N.  Y*. 

WHEN 

TIME 

IS 

SHORT  .... 

put  the  lolution  oi  your  pioblams  up 
to  a  ipociaUxod  Conaultcmt  whoa*  pto- 
iwsionol  cord  oppoois  on  this  poq*. 
Hia  broad  azparianca  may  taro  you 
montha  oi  coatly  axparimantation. 

ELECTRONICS 

330  West  42ad  Si.,  New  York  18,  N.  Y. 

PHYSICAL  RESEARCH  ASSOCIATES 

ContmtUng  PkgMeisfs  4  Engtmmrs 

Arthur  M.  Vigilante,  Director 

Research.  Development,  l>es>gn  and  Manufacture 
of  Detection  and  Kectutllng  Systems.  Industrial 
and  Analytical  electro-physical  instrumentation. 
Dynamir  I'oadenser  Klectrometera. 

SI  Axurelee  l>rlve  Malibu.  Calif. 

Malibu  6444 

CROSBY  LABORATORIES,  INC. 

Murrjy  G.  Crosby  £>  Staff 

Ra4)io*Qe«ronir  Endneeriiif. 

Rr<iearcti  A  Dcreliipiuent 

FM.  t'omnuniratlona.  TV 

Teat  Equlpmeot 

Offlcca.  lAbnraior>  A  Model  Hhop  at : 

126  Hmlckii  R4I..  Minetila.  N.  T. 

Garden  C\ts  7-0264 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

Analysts  and  Evaluation 

Radio  Systeots 

Reotcart'h.  Development  A  Design 
of  Special  Elei'tronic  Equipment 

340  Highland  Ave.,  Needham  94.  Mass. 

DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  Mfr. 

Quality  Elertrradc  Equipment 

347  High  Ht.  Burlington,  !f.  J. 

Rurllngtoo  3-0444 

HANSON-GORRILL-BRIAN  INC. 

products  &  Al//.  Development 
ELECTRICAL  -  ELECTRONIC 
HYDRACUC  -  MZX'HAMt'AL 

One  Continental  HUl  Glen  Coee.  N.  Y*. 

Glen  Cora  4•1923 

ALBERT  PREISMAN 

Consulting  Engineer  J 

Television.  Pulse  Techniques.  YMdeo  ; 

Amplifiers.  ITiaslng  Networks.  j 

Industrial  Appliances  ^ 

AflUlated  with  | 

MANAGEMENT- TRAINING  ASSDCIATF^  1 

S308-14th  St..  N.W.  Washington  10.  D.  C.  if 

S 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineer 

Reeearch  iMTelopmeot  and  Manufacture 
of  Electronics  and  Stroboscope  Equipment 
Hpecdallsts  In  High-Speed  Fbutography 

IM  Brookline  Avenue.  Boston  15.  Mass. 

R.  W.  HODGSON 

PATENT-INVENTION  R»:8EAIICH  A  DEY'EL- 
OPMENT  ENGINEER  SPKI'IALIZINO 

IN  ELECTRONICS 
Gadget-of'the-Mooth  Club  Bldg. 

MOO  Lexliigt<m  Ave..  Hollywood  36.  Calif. 

All  mall  to  674,  Sbermao  Oaks,  t'allf. 

OLadstone  9660  Hl'dson  2-3311  STate  4-9318 

J 

SKINNER,  HARLAN  AND  IRELAND,  INC.  * 

Consulting  Engineers  f 

SkMlallilnt  la  MuiaMlo  Muwlal.  uid 
lYielr  Application 

CMAce  and  Laboratory  Indianapolis  T,  Indiana  ,, 

r 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Radio  and  Electronic  CcMisultlnf  and 
Designing. 

IM  8.  Alvarado  XjOs  Angeles 

Dunkirk  1-J3M  rnlirsml. 

HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hogan.  Pres. 

Applied  Research,  Development,  Engineering 
Est.  1939.  Exct-plionally  competent  staff. 
Electroolca.  Optics.  Mechanisms,  Facsimile 
t'ommunicatloo.  Dectro-seosltlve  record* 

Inf  media,  instnimentatlon. 

153  Perry  Street.  New  York  14  tHelsea  3-78.55 

The  Robert  H.  Streeter  Co. 

Electronic  Design  Specialists 

Fkislneerlng  I'oiuultants 

Representing  Manufacturers 
of  IQeciroalr  Equipment 

In  Southern  I'nlted  States 

Specialists  In  the  design  and  construction  of  spe- 
clallaed  ple^  of  esiulpment  for  Rpertftc  applications 
Tel.  97  Greenwood,  MWa 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

biglneering  -  Design  •  Development  •  Production 
Pioneers  in  Frequency  8hUt  Telegraph 

Garden  City  •  Long  Island  •  New  Y'nrk 

MEASUREMENTS  CORPORATION 
Research  &  Manufaetur/ng  Engineers 
Harry  W.  Houck  Jerry  B.  Mlnter 

John  M.  van  Beurcn 

Specialists  In  the  Design  and 

Development  of  Electronic  lyst  Instruments 

Boonton.  N.  J. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Sgsfsms  nneimeeritig 

General  Offices  aitd  Laboratory 

131  Spencer  naee.  Mamaroneck.  N.  T. 

GEORGE  H.  FATHAUER 

Development  and  Design 
of  FM.  TV,  VHF  Communications  Eequipment 
Compteto  Laboratory  and  Model  Hhop  Facilities 
4005  C  Michigan  St  TVlephone 

Indianapolis  1.  Indiana  Rl^ki«t<«s  1330 

A.  JOHN  MICHEL 

Registered  Patent  Attorney 

SPECIALIZING  IN  ELECTRONICS 

15  Park  Row,  New  York  38.  N.  Y.  CO  7-9034 

TELECHROME,  INC. 

Electronic  Design  Specialists 

t*OLOR  TELEVISION  lOQUlPMUDn* 

Flying  Spot  Scanners.  Color  Synthesisers,  Keyers. 
Mooitom,  Oscillosoopes  and  Related  Apparatus 

J.  R.  Popkin-Clurman.  Pres.  4  Ck.  ffngr. 

88  Merrick  Kd.  Amltyrllle.  L.  1..  N.  Y. 

EDWARD  A.  GAUGLER,  Ph  D. 

Consulting  Physicist 

Magnetic  Materials  and  their  Applicaiions 

419  Sbephertl  8t.  fbevy  Chase.  Md. 

Wiaconsln  6100 

Eugene  Mittelmonn,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 

High  Frequency  Heating  -Industrial  Electronics 
Applied  nyslcs  and  Mathematics 

549  W.  Washington  Blvd.  Chicago  6.  Ill. 

State  2-8031 

WHEELER  LABORATORIES.  INC. 

Radio  and  Electronics 

Conaultlng  -Research  -Development 

R-F  Circuits— lines- -Anteonaa 

Moerowave  Ounponents-IWC  Kqulpment 

Harold  A.  Wheeler  and  Engineering  Staff 

Great  Neck.  N,  Y.  Great  Neck  3-7806 

HERMAN  LEWIS  GORDON 

Registered  Patent  Attorney 

Patent  Investigations  and  Optnlona 

Warner  Building.  Washington  4.  D.  C. 

NAtlonal  2497 

NIAGARA  ELECTRON  LABORATORIES 

I'ONSULTATION  •  DESIGN  •  (YYNSTRVtTION 
MFO  THE  THERMOCAP  RELAY 
Specialising  In  solution  of  problems  of  electronic 
and  electro -phTBlcal  Instrumentation  for  the  re¬ 
search  or  analytical  laboratory.  Industrial  plang 
problems  also  Invited. 

Andover.  New  York  Cable  Address:  NIATRONLAB 

YARDNEY  LABORATORIES,  INC. 

Re %e arch  •  Design  -  Development 

laertro-Chemlenl  Oeoeratora  of  ttiergy 

105  tYiamhers  Street  WOrth-3-S534.  35,  36 

New  York  T.  N.  Y. 

ELECTRONICS  — June,  I9SI 


299 


LlbLtK  Monufocturet  Complete  Equipment  foi 

,POT  WfLOfOS  t'cct/.c  *or  ’4  250  KVA 

•EUv  .ION  T^BE  Glass  wORkinG  EOuiPvENT 

TB  Af^-.FCR  *^FRS  Si>ec  O'  ond  Ston.lord  Types 
*'.c  ANDE'CE'jT  ^A\AP  VOf'ufOCtu'-rQ  Eau'po^cnt 
F>:  .'RESCENT  T^Bf  ^^o^ufQcTur.^Q  Egu.pmeof 
NEON  >IGN  makers  EOG'PMENT 
ELECTRON  '  EOO'PmENT  Vocuu'n  Pufrps  c*c 
.St’  '.ASS  SL  CING  o«d  Cutting  mochncs  tot  Loborotofv  um 
IlStir  ENGiNEtO'NGCO  .  lr\c  7SJ  So  1  3th  Si  Ne*.ork  3.  N  . 


FLUXES 


SEARCHLIGHT 

SECTION 


(CLASSIFIID  ADVlkTISING) 


-ar/'tit  yov 


REPLIES  fil'tl  Sn.t:  Aidrrn  to  O0r 
SEW  YORK:  ISO  If  iinii  St.  nil 
CHICAVIt:  SIO  .V.  Mirhinan  Act 
8AS  ERASCISCO:  60  Pitt  St. 


SMPLOYMiNT  SERVICBS 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdenum 
Quality  and  accuracy  in  our  iabrieo- 
tlon  of  Tungston  &  Molybdonxtm  Rib¬ 
bons  hoTO  characterizod  our  torrieo  to 
tho  Electronic  industry. 

A  development  oF 


SALARIED  PERSONNEL.  $3,000-125,000.  This 
conftdenlial  service,  established  1927.  Is 
geared  to  needs  of  high  grade  men  who  seek 
a  change  of  connection  under  conditions  assur* 
Ing.  if  employed,  full  protection  to  present 
position.  Send  name  and  address  only  for 
details.  Personal  consultation  invited.  Jlra 
Thayer  Jennings.  Dept.  L.  241  Orange  St.,  New 
Haven,  Conn. 


SCIENTISTS’  &  ENGINEERS’  Assn.-Special- 
Izes  in  conAdential  placement  of  qualiAed 
personnel  U.  8.  &  overseas.  Write  Radio  En¬ 
gineering  &  Communications  Dept.  Mgr..  Mrs. 
R.  M.  Fish.  Woodbine  Rd..  Stamford.  Conn. 


CROSS  Co. 


POSITION  WANTED 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

rtceivtrs  ~  test  egutpment 
tronsmifters  controls 
syb-osstmbliet 

TELETRONICS  LABORATORY,  INC 

Wostbury,  L.  I.,  N.  Y.,  WMtbury  7-1t2t 


GRADUATE  E.  E.  with  heavy  technical  and 
administrative  experience  in  radio  and  elec¬ 
tronic  engineering  seeks  position  as  chief  en¬ 
gineer  of  small  or  medium-sized  company  or 
assistant  chief  of  larger.  Will  also  consider 
position  as  technical  group  leader.  Within 
commuting  distance  of  Paterson.  N.  J.  PW. 


9730.  Electronics. 


DOW  COINING  COftPOKATlON.  Michici 


SELLING  OPPORTUNITY  WANTED 


WASHINGTON  REPRESENTATIVE :  Avail¬ 
able  to  established  electronic  or  electrical 
production  or  development  organization.  Thor¬ 
oughly  experienced  in  government  procurement 
procedures  and  all  phases  of  government  rela- 


ALUMINUM 

Sbssts  CIrcIm 
2S/S$/$2$ 

Mill  Csrtiftcatiss  for  DsIssm  Ordsn 
froM  wsrshouM  ttsek 
HINRY  B.  LUST 

Yost  SStli  St.  Nov  York  24,  N.  Y. 

Tsisphoss:  TRsfsIter  7-t329 


Shorted  Turn  Indicator 

^  MODEL  I01C  BULLETIN  42 
HUNTINGTON  BEACH.  CALIF. 


RA-9512.  Electronics. 


^KARTRON 


PAT  [NTS 


C’onsult:  Z.  II.  Polarhek, 

Reg  Patent  Attorney,  1234  Broadway, 
York  1.  N.  T. 


AVAILABLE 


ThorolT  •xperiancad  in  lalUng  alactri- 
cal  and  alactronic  componanls  and  lup- 
pUat  to  radio,  toloriiion  and  oloctrkal 
monuiacturora.  Commiiaion  basis  only. 
Can  iurnith  sxcallant  rsisrsncsa  and 
sales  rscord. 

RA-BeOB,  Electronic. 

630  No.  Mtchlsan  Ave.,  Chicaxo  11,  III. 


- EL-TRONICS,  INC. - 

Research,  development,  and  manufacture 
of  elecfronic  equipment — a  single  model 
to  large  quantit.es. 

Writs  Tsdsy  fcM*  Frss  Rssums  of  Our  Plant  Fscilitiss 
Specialists  in  Gaiger^Muller  equipment 
2ft47-67  N.  Howard  St.-Phila  33.  Ps.-GArnsId  5-2026 


ELECTRICAL 

COILS 

TO  MtlT  YOUR  EXACT  RlQUIRtMlHTS 
D.  O.  A  MILITARY  SPECIFICATIONS 
Any  typo  construction,  mstorisli.  loads,  taps, 
wiio.  sr  finish.  For  Ipnition,  solenoid,  rslay,  voico. 
choka  trsnsfonnor.  clock,  motor,  switch,  ttlo- 
•islon.  or  communications. 

Sond  your  spocificatlons  for  suoUtlons. 


NEED  PAPER  CAPACITORS? 


PACIFIC  COAST 

Solos  Csgineering  Specto>i$tt  occept  rcprescn- 
totiofi  of  Eostern  or  Miowesfern  monufocturer 
is  Eloctricol  ond  Electronic  Field. 

tnffinpering  Service  with  Wide  Sales  Cevereoe 
Aeeembli/  and  Warehouee  Facilitiee  Aveilable 
Reply  RA-94S?.  Electronico 
830  W.  42  St..  New  York  18.  N  T. 


Rsnpe  .005^  I. to  MFD 
Voltoeo  100  >-600  V 

New  Firm  sottinp  up  machinery.  Will  bs  In  opera¬ 
tion  around  Juno  1st.  Would  itko  to  contact  cus- 
tomors  with  D.O.  order,  roqulrinp  quick  delivery. 

FS-9320.  Klectmnics 
330  W.  43  St..  New  York  City 


THE  nVE  STAR  CO. 

110  MIXVILLE  ROAD 
WEST  CHESHIRE,  CONN. 


WANTED 

FACILITIES  g  PERSONNEL 

Old  — tobUdhod  aloetrleal  moauloctuflag 
ooMOfm  Id  iatoroitad  la  ocqulfiag  iociU- 
tSaa  oad  taahnfaal  parsoaaal  ia  tka  Salaa- 
Inm  RactUUr  Raid. 

M-9SI3.  noetroiiieo 
830  W.  U  St..  Now  York  18.  N.  T. 


Make  it  a  HABIT  ...  to  check 
this  page— EACH  ISSUE 

fBIS  CONTACTB  SSCTION  •USPKncnU  athw 
sdvsrtlslng  la  this  Issue  with  those  sddltloaal 
sancuDcemsDts  of  produets  aad  ssrvloao  paoMtlsl 
to  efBcient  sad  eoMkoaUcal  ^sratloa  la  ths  field 

ELECTRONICS 


Junt.  ;9SI  — ELECTRONICS 


good;- YEAR 


COOD^YIaI 


aMitr  MMBliaL 

ALSO:  0*cthcal  DraHaMo.  MTlwibCffl  Dr«fl»> 


ELECTBIC  CORPORATION 
SAN  CAW.OS.  CAUTOSWA  .  TaUp^aa*  lYlrtl  %im 


tMP^CYMENT  .  BUSINESS 


OPPORTUNITIES  ,  equipment— USED  or  RESALE 


ONOISriAm  RATE 

S1.S0  ■  line,  miainimi  3  lin«.  To  figort  od- 

ooMO  ggyMont  coont  S  goofogo  words  gs  g  Hgo. 

IMKOTMINT  WAHTIO  A  INDIVIDUAL  SIU- 
INS  OPPORTUNITY  ggdhglgyod  gdrortWog 
igSg  Is  ggo-kglf  of  gfegro  igfo,  pgygkio  lg 


INPOtMATION: 

•OX  NUMIIRS  cgggt  1  Ogg  gdaNoogl  h  gg- 


IMPIOTMINT  WANTID  A  INDIVIDUAL  SIU-  DISCOUNT  10%  If  foil  ggogiiot  it  Mdg  fnet  kgoit.  Cogirget  igfgo  ggofod 

INS  OPPORTUNITY  godltglgyod  gdrortWog  lo  odrgoco  for  togr  coosocotrro  iooortiogt  of  AN  ADVIRTISINS  INCH  b  gNono 

igfo  b  ooo-AgIf  of  gkgro  rato,  pgygAb  lo  oodisglgrod  gdt  (oof  locigdiog  grogotgb).  rortfcgly  og  ogg  cglogw.  3  oolggigo 

gdrgoco.  EQUIPMtNT  WANTED  OR  FOR  SALE  Adrgrtbo-  — lg  g  gggo. 

PROPOSALS  S1.10  g  Noo  go  iotortioo.  owoti  getopMdo  only  lo  Ditpigyod  Stylo. 

NEW  ADVnTlilMCNTS  roeoirod  gt  t*o  N.  Y.  Offico,  330  W.  42  St..  N.  Y.  II,  Ay  JuM  1st  will  oppogr  to  t*g  Jofy  issoo,  soAtoct  to  IMtgttoo  of 
Tkc  poblnAcr  coooot  accept  odvortitiog  io  tAo  SoorcAlight  Soctioo  wAicA  lists  tAo  ogows  of  tAo  rngoofoctorort  of  rosistors,  cgpociton,  rAoottgls,  gs 

or  otAor  ogoiot  dotigood  to  doscriAo  socA  prodocts. 


DOPUTID-RATl  PO  INCN 
Tbo  gdrortbAig  igto  b  tlRRI  pgr  AW 
gdrortb^  gppggr^  og  otAsr  Wwg 
trget  AgoiSa  Cogtrget  igtos  gggfgd  og 
AN  ADVERTISINS  INCH  b  ■igsowd 
rgrtIcgRy  og  ogg  ctlggio,  3  ooAgggg— A 
— to  g  pggo. 


EUCT. 

tpgco  oroiloAlo. 
d  potootiooiotort 


WANTED 

Rgtgarch  and  Dowglopingnl  EnqInggrt 
and  Phroidots  with  gdnccrtloiMil  back- 
qrouad  ia  mgehanicoL  glaetrical  or 
glgctronic  gnqinggring,  phygict  or  ob- 
qinoorinq  phygieg  for  oponinqg  In  plant 
and  laboratory  lagtniaMntatioii.  phynL 
col  moagargmonlg,  qoophynieg.  and  in¬ 
dustrial  gloctroalcg.  Profgr  porsoiu  with 
two  to  four  ygom  ggporioneo  in  osporl- 
monlal  rggoarch  dgsiqn  and  dorglop- 
monl  of  ingtmmantg,  Intrlcato  mochan- 
Ismg,  gloctroaic  apparatus,  optical 
gquipmsnt,  sarro-ms^anisnis  or  oUlod 
Holds,  Positions  arg  of  bnmgdlotg  and 
pgrmansnl  importaneg  to  our  opgrotions. 

Writo  Porsmusof  Olrocfor 
Rosoorch  and  Dovolopgisgt  Dopartmgnl 

PHILLIPS  PETROLEUM  COMPANY 
Borflgtvillg,  Oklahoma 


tjgineers 


RESEARCH  -  DEVELOPMENT  -  DESIGN 


ENGINEERING  WITH  A  FUTURE 

The  steady  growth  of  several  established  research  and 
development  projects  has  created  a  number  of  exceptional 
engineering  opportunities  with  a  future. 


jiipex 


Jiiiiiiiiiiiiiiiiiiiiiiiiiillliiiiliiiiiiiiiiiii 

E  Do  you  need 

I  EQUITY  FINANCING? 

^iiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiii(A 

Inquirigs  inwilod  from  now  or  gstab.  ^ 
lishgd  industrial  conegms  horinq  S 
potgnlials  for  sound  futurs  qrowth.  S 
Situations  inwolwiaq  5250,000  n 
and  owor  prsigrrgd  E 

HjiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiHinir 


PHYSICISTS— ENGINEERS 

Positions  are  now  available  in  our  organixation  for  quali¬ 
fied  physicists  and  engineers  with  backgroimds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  and  experience. 

If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusual  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel 


For  Special  Service-Book  Advertising  see  page  337 
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SEARCHLIGHT  SECTION 


OPPORTUNITIES  IN  RESEARCH  AND  OEVEIOPMENT 

IN 

BASIC  AND  APPLIED 
PHYSICS 
ELECTRONICS 
MATHEMATICS 
MECHANICAL  ENGINEERING 
AERONAUTICAL  SCIENCES  AND  ENGINEERING 

PERMANENT  POSITIONS  FOR  QUALIFIED  PERSONNEL 
EXPERIENCED  DESIRABLE  BUT  NOT  ESSENTIAL 
WORK  VITAL  TO  NATIONAL  DEFENSE 

THE  LABORATORY  OFFERS  THE  ADVANTAGES  OF 
UNIVERSITY  ATMOSPHERE  AND  CONTACTS,  EXCEL¬ 
LENT  RESEARCH  FACILITIES,  AND  SALARIES  COM¬ 
PARABLE  WITH  INDUSTRY.  GRADUATE  STUDY 
ENCOURAGED  WHILE  EMPLOYED. 


n[UAmMcuiANRmt.iiic. 

A  Non-Proft  Research  Corporation,  Wholly  Owned  by  Cornell  University 

P.O.  BOX  235,  BUFFALO  21,  NEW  YORK 

INQUIRIES  CONFIDENTIAL 


ELECTRONIC  ENGINEER 

At  least  three  (1)  yaoie  psaSeeUege  expect- 
snce  in  devele^ant.  DC  rtmpHHer.  dlgllal 
cesipnlem,  pulse  and  aerve  design.  EMob- 
Uahsd  Caaspany,  New  York  City. 

P-MIS,  KIsetronIca 
tU  W.  41  at..  New  York  11.  N.  T. 

ELECTRONIC  ENGINEERS 

A  {•w  p«raion«nt  stall  positioBS  aroilabls 
lor  SB^rgstic  rouag  •agino^rs  with  EsE. 
dogrM  and  ^cuit  •xp^risnea.  40-hour 
wook.  AttroetlTo  salarios.  Submit  rosumo, 
including  background  and  rolorsncos  to 
P-t745.  RlMiroDics 

Z30  W.  42  »l..  Nfw  York  18.  N.  Y. 

SENIOR 

ELECTRONIC  ENQINEER 

Progressive  instrument  manutaetarer 
in  Rodry  Mountain  rsgioa  aaoda  ongl- 
neor  to  take  charge  oi  alactroolen 
oratory.  Must  hove  at  leost  Hve  years 
industrial  electronics  experience  be 

completely  iasslUor  wllh  roMelaaoe 
straln-goge  ampliiiers  ol  all  types. 
Interviews  will  be  arranged  lor  euecess 
iul  appUconts. 

Write  Chief  Ingineet 

PHYCirKT 

Design,  Develop,  Geiger  Counters,  Voltage 
Regulators,  and  other  Gos  Discharge 
Tubes  .  .  .  Degree  Plus  4-5  Years'  Experi¬ 
ence  Required 

•  DEVELOPMENT  ENGINEER 

Vibrators,  Small  Transformers,  Electric 
Circuits  .  .  .  Degree  Plus  4-5  Years  Ex¬ 
perience  Required 

Apply  By  Letter  or  in  Person  To 

JOSEPH  B.  STICKNEY 
VICTOREEN  INSTRUMENT  CO. 

P.  0.  tss  IM  Oeever,  Ceterede 

5i0»  HOUGH  AVt.  CUVILAHD  3,  0. 

RADAR, 

COMMUNiariONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Qualifications; 

1.  Al  loot  3  yean'  practical  •xporlonco 

io  inatallatian  and  maintenance. 

2.  Nary  weterane  ETM  I  'c  or  higher, 

3.  Army  veterans  TECH  SGT  or  higher. 

Personal  Qualifications: 

1.  Age.  over  22 — must  pass  physical 

examination. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character  in¬ 

vestigation. 

4.  Willing  to  go  overseas  lor  1  year. 
Bose  pay,  bonus,  living  allowance, 
vocation  add  up  to  37,000.00  per  year. 
Permanent  connection  with  company 
possible. 

Apply  by  Writing  to 
A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Man  qualUI»d  In  RADAR,  COMMUNICA* 
TIONS  or  SONAR  glvn  completn  history. 
Inlorviow  will  bo  arranged  lor  success¬ 
ful  applicants. 


NATIONAL  UNION 
RESEARCH  DIVISION 

The  Beeearch  Laberaleriee  el  eoe  el  ^ 
■oUea's  larger  eleetron  lube  maaetosbaets 
have  vacancies  lot  electreale  eagles  iis  «d 
eagiaeering  physicists  gunHtled  In  the  M- 
lewiag  Kelds: 

Vacuum  tube  development 
Electronic  circuit  desifn 
Electrenic  eguipment 

This  etgaaisatlen  can  eUer  eseellent  ptoe- 
pects  ier  security  and  perseoal  ndme^ 
moat  due  to  eur  coulianed  giewlh.  Our 
leeadea  Is  in  the  New  York  SMirepellm 
area. 

Whether  yen  hove  a  background  el  etae- 
Ireu  tube  or  circuit  design,  or  are  a  reesat 
graduate  and  intaroeled  la  our  Weld,  wu 
would  like  to  hear  tram  you.  load  year 
resume  to: 

Personnel  Oeportment 

National  Union  Research  Divisioa 

3S0  SceHend  Rd.  Oranfo,  N.  J. 
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SEARCHLIGHT  SECTION 


ILKTRONICS  ENGINEERS— At  all 
tolory  and  •xporionc*  lovolt. 

RESCARCH  ON:  Antsnnoo,  Sorvo- 
mochonitms,  Micrewov*  ccts.  and 
othor  pha»«t  of  commwnicotions 
and  navigation  oquipmont. 

PRODUCTION  DESIGN  OP:  Military 
and  commorical  communications 
ond  navigation  oquipmont. 

FIELD  ENGINEERS  —  Suporvii* 
installation  and  maintononco  of 
radio  ond  rodar  oquipmont.  Poctory 
troining  will  bo  givon.  Roso  solorios 
from  $4200  to  $6900  por  yoor. 
2S%  bonus  for  timo  spont  ovorsoos. 
Travolir>g  ond  living  oxponsos  paid 
by  Bondix.  Insuronco  plon. 

nST  AND  INSPECTION  ENGINEERS 
— Practical  knowlodgo  of  rodio, 
radar«  or  TV  manufocturing  pro* 
cossos.  Good  knowlodgo  of  rodio 
fundomontols  ossontiol.  Roso  sol* 
arios  from  $3900  to  $5680. 

nCHNICAl  WRIHRS  —  Knowlodgo 
of  rodor  fundomontols  or  radio  ro* 
quirod.  Work  closoly  with  onginoors 
to  gathor  matorial  for  instruction 
and  maintononco  manuols.  Roso 
solorios  from  $3400  to  $4300. 

LARORATORY  TECHNICIANS  —  Ro- 
quiro  knowlodgo  of  rodio  fundo* 
montols  ond  skill  in  uso  of  moosur* 
ing  instrumonts  ond  loborotory 
oquipmont.  Provious  Industriol  ox* 
porionco  ossontiol.  Solorios  from 
$262  to  $321  por  month. 

RASE  SALARIES  FOR  ALL  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUPflE- 
MENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48  HOUR 
WEEK. 

Housing  it  no  problom  In  Raltintoro. 

Excollont  group  insuronco  and 
fomily  hospitolizotion  plon. 

Attractivo  rotiromont  plan  for  pro* 
fossionol  porsonnol. 

Wrrto  for  opplfcotrofit 
Doportmont 

Enginooring  Porsonnol  Suporvisor 
RENDIX  RADIO  DIVISION  of 
Bondix  Aviation  Corporation 
Raltimoro  4,  Maryland 
TOwton  2200 


ATOMIC  ENERGY  INSTALUTION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  yeors'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


•  RELAYS  •  TELIMETIRINa 

•  PULSE  CIRCUITS  •  UHF  TECHNICIANS 

•  SERVO-MECHANISMS  •  INSTRUMENTATION 

•  LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  IQUIPMtNr  KtLATING  TO  THE  AfOVE 


CAREER 
DRAFTSMEN 
EXPERIENCED  CAREER 
DRAFTSMEN  WITH  NO 
COLLEGE  DEGREE. 


These  ore  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  Sandia 
Laboratory  is  operated  by  Sandia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  poid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuqutrque,  center  of  a  metropoUtan  area  at  IXJOOO,  is  located  in  the  Kh  Grande 
Valltf,  one  mile  abore  sea  lerel.  The  "Heart  at  the  Land  c4  Inchantmant."  AIhuquerque 
lias  at  the  foot  at  the  Sandia  Mountains,  whkh  rise  to  lljOOO  teat.  Climata  is  sunuf, 
mild  and  dry  the  year  'round. 

Make  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIV. 

SANDIA  CORPORATION 


SANDIA  BASE 


ALBUQUERQUE,  NEW  MEXICO 


ELECTRORIC  ENGIMEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENCINEEIHNC  COMPANY 

OF  CALIFORNIA 

lee  S.  AhrofoO*  St.  Lm  Anglin  4,  CoUf. 


WANTED  ENGINEERS 

Wllh  pewii  and  tfaMaUMaa  Inhn  Jnlgn 
•xpwUaci.  Stall  draft  italai  and  mpirt- 


TAYLOR  TURES,  INC. 

U11  W.  WobOMlo  Are.  CMcofi  47, 


Electroiks  bgiiecrs 
ElectriMckaiid  Eiiiieers 
Eigiiecrii!i  Pliysicists 

Sotwfol  Moior  an4  jonior  •neinoor*  ore 
rteoim^  ioinwdiatcly  for  tko  diroetieo  of 
iniportaot  rosoafch  and  dotigo  work  by 
on  orgooixotioo  tpociolixing  in  all  typos 
of  od^ncod  onoanwot  dovolopoMot.  11iis 
is  on  opportooity  to  portieipoto  in  tko 
growth  of  on  oscoptioaally  octiio  groop 
in  0  higMy  tockokol  field.  Direct  io- 
qoirios  to: 

R.  W.  Sanford 

AIRCRAFT  ARMAMENTS,  INC 
441 S  Rehtarstown  Rd. 

Roltitnora  IS,  Md. 


ELECTRONICS  — Juno,  1951 


303 


SEARCHLIGHT  SECTION 


electronic  engineers 
and  phyaa«ists 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term.  pre-Korea  commit¬ 
ments.  Openings  in  cdl  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yrs  experience 


Write  or  telephone  Howard  I.  Gresens  at 

orne  ^ndtrumentd  ejCaLoraton 


¥ 


INCOPPOPATID 
160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 


SCIENTISTS'  ' 

AND 

ENGINEERS 

iox 

challenging  research  and  ad¬ 
vanced  development  in  fields  of 

RADAR 
GYROSCOPES 
SERVOMECHANISMS 
MECHANICAL  SYSTEMS 
ELECTRONICS  CIRCUITS 
APPLIED  PHYSICS  AND  MATH 
PRECISION  MECHANICAL  DEVICES 
ELECTRICAL  SYSTEM  DESIGN 
GENERAL  ELECTRONICS 
INSTRUMENTATION 
MICROWAVES 
COMPUTERS 
AUTOPILOTS 

Scientific  or  engineering 
degree,  and  extensive  tecJmicaJ 
experience  required. 

Write: 

Manager,  Engin««ring  Pwraoaael 

BEL  AIRCRAFT  CORPORATION 

P.O.  Bos  1.  Buffalo  5.  N.  Y. 


Electrical 

ENGINEERS 

PHYSICISTS 


Microwove  .  •  . 
to  develop  test  eete  and  metbode  on 
lonq-dietonce  radio  relor  equipment. 
Experienced  in  perfonnonee  ^  om- 
plUlere.  modulatore.  liltere  and  cavi¬ 
ties  at  microwave  frequencies. 

Filters  ond  Networks  .  .  . 


Test  •  .  . 

to  develop  test  iocillties  tor  the  monu- 
iocture  of  communicotlon  and  tele¬ 
vision  tronsmission.  Basie  knowledge 
of  transmission  theory  required. 


Write  Dept.  E  giving  defoils  ot 
qualUicatieoM,  experience  ond 
solary  exposed,  or 

Apply  in  Person 
Employment  Department 
Mondoy  through  Saturday, 

1:30  AM  to  3:30  PM 

Applicants  must  furnish  proof 
of  citizenship  ond  sociol  se¬ 
curity  nun- her.  Veterans  must 
present  discharge  papers. 

WESTERN  ELECTRIC  CO. 

100  Central  Ave.,  Kearny,  N.  J. 
SUPPLY  UNIT  of  the  BELL  SYSTEM 


Engineers. . . 
Physicists .... 

Chemists . 

Metallurgists. . . . 


A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
. . .  the  stimulotion  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  are  but  a  few  of  the  assets 
General  Electric  offers  you  in  un¬ 
usual  positions  now  available  in: 

Advanced  Development,  Design,  Held 
Sendee  and  Technical  Writing. 

If  yoQ  have  a  Bachalor’a  or  Advancod 
Dogree  In  Electrical  or  Uechantcal  Engl* 
neertnf.  Phyalca.  Metallurgy  or  Phyetcal 
Chemlatry  and  experience  In  the  Bleo- 
trontca  Induatry.  you  can  expand  your 
training  and  experience  to  the  fulleat  In 
openlaga  ta  connection  with: 

. .  MILITARY  RADIO  &  RADAR 
..  MOBILE  COMMUNICATION 
. .  MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
. .  ELECTRONIC  COMPONENTS 
..  TaEVISION,  TUBES 
and  ANTENNAS. 


PleaM  wnd  re.um.  to: 
TBCHNICAL.  PER90.NNBI. 

elj:ctronic8  park 

GENERAL^ELECTRIC 

Syracuse,  New  York 


PHILADELPHIA  AREA 

Airerafr  Industry 

ELECTRONIC  ENGINEERS 

—All  Grades— 

Men  whete  edacation  and  Intarwt  ar  axperianee 
eealiftM  them  for  the  develofment  or  detlin  ef 
airborne  or  treund  radio,  radar,  or  other  oteetrenie 
oquipaiont  can  vtork  under  ideal  eenditlant.  We 
have  eaenlngt  In  our  Bmall.  ofKcient  iroup  (ander 
20  aeopie)  where  the  work  l«  pereonaOied  and  In. 
dividual  ability  can  be  recofnUed  and  rewarded. 
WrUo  or  toUpkoeo 
Chief  Engineer 

Kellett  Aircraft  Corporation 
Centrol  Airport,  Comden  11,  N.  J. 
Merchantvitle .  $-4$00 
Founded  1929 


EMPLOYMENT  .  .  .  EQUIPMENT  •  •  • 
lUSINBSS 

OPPORTUNITIES 
Whafever  your  need— 
think  “SEARCHLIGHr*  FIRST 
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ENGINEERS  WANTED 

/br  Pbsff/ons 

Design  and  Development 
of  Electro-mechanical  and  Electronic  Devices 

- IBM - 

Endicott,  N.  Y.  and  Poughkeepsie,  N.  Y. 


Finest  working  conditions  in  modern  lab¬ 
oratories  and  plants.  Good  salaries  .  .  . 
opportunities  for  advancement  .  .  .  and 
exceptional  employee  benefits. 

Advanced  degree  or  experience  required  in 

GYROS  HYDRAULICS  OPTICS 

SERVOS  ELEaRONICS  RADAR 

MECHANICS  ELECTRICITY 


A  FINE  OPPORTUNITY  TO  DO  INTER¬ 
ESTING,  CREATIVE,  LASTING  WORK 
...  TO  SETTLE  11^  A  PLEASANT,  CON¬ 
GENIAL  COMMUNITY.  Write,  giving  full 
deuils  including  education  and  experience, 
to: 

Mr.  R.  H.  Austin 

International  Business  Machines  ' 
1723  North  Street 
Endicott,  N.  Y. 

INTERVIEWS  ARRANGED  IN  YOUR  CITY 


PROJECT  ENGINEERS 
DESIGN  i, 

DEVELOPMENT  ENGINEERS 
TECHNICAL  WRITERS 

AERODYNAMICISTS 

8om«  ttobilitr  dMlroblo 

ELECTRONIC  DRAFTSMEN 

For 

Cabling  &  Wiring  Dotign 
Layout  and  Packaging 

MECHANICAL  DRAFTSMEN 

For 

Chocking  and  Layout 

ESSENTIAL  INDUSTRIAL  A 
GOVERNMENT  PROJECTS 

ChoUonging  roi#arch«  dovolopmont  ond 
nroduction  programs  aro  in  procoss  In  thm 
liolds  ol  flight  simulation,  tolOTision,  radar, 
sorvo-modianlsms,  ooronaudcs,  computors, 
adToncod  armomonts.  and  spocialisod 
machinery. 

FAVORABLE 

WORKING  CONDITIONS 

Top  Pay 

Excollont  opportunity  lor 
odvonesmont  on  merit. 

This  Woshinglon  suburb  has  direct  occess 
to  all  the  cultural,  social,  educotionoL 
recreational,  and  industrial  facilities  of 
our  Notion's  Capitol. 

Housing  is  adequate  in  the  Washington 
Area. 

ENGINEERING  & 
RESEARCH  CORP. 

RiverdaU,  Md. 

Worfiald  4444  Eit.  80 
Inttnrhwt  8:30-3:00  Moa.-Sot. 


^  Wanted 
ENGINEERS 


SCIENTISTS 

UbuiuoI  opportnnitlM  ior  outstond- 
iog  and  azparicnced  man. 

Thaae  top  positions  involTS  pralim- 
inaty  and  production  deaign  in  od- 
vancad  military  aircroit  and  spa- 
cial  weapons,  including  guided 
missiles. 

Immediate  positions  include: 
Electionic  project  engineers 
Electronic  instrumentation  engineers 
Radar  engineers 
Flight  test  engineers 
Stress  engineers 
Aero-  and  thermodynamicists 
Servo-mechanists 

Power  plant  iiutal  lotion  designers 
Stnictural  designers 
Electro-mechanical  designers 
Electrical  installation  designers 
Excellent  location  in  Southern  Cali¬ 
fornia,  Generous  allowance  tor 
travel  expenses. 

Write  today  for  complete  infor¬ 
mation  on  these  essential,  long¬ 
term  positions.  Please  include 
resume  of  your  experience  &  train¬ 
ing.  Address  inquiry  to  Director  of 
Engineering, 

NORTHROP  AIRCRAFT,  INC. 

1009  E.  Broodwoy 

Hesttioriw  (Lot  Asgclcs  County)  Colifornie 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovoilable  for  highest  caliber 
personnel  in  the  field  of  airborne  asto- 
motic  electro-mechanical  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
aECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
JUNIOR  ENGINEERS 

New  ond  expanding  division  of  on  estab¬ 
lished  firm  with  20  years  of  successful, 
experienct  in  the  instrument  field.  Work 
involved  deols  with  the  monufocture  ond 
development  of  highly  complex  equipOMnt 
of  the  most  odvonetd  type. 

Write  or  Apply 

AC  Spark  Plug  Divitioii 

GENERAL  MOTORS  CORPORATION 

192S  E.  Ktnilworth  Place 
Milwaukoo  2,  Wisconsin 
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ELECTRONICS 

ENGINEER 

to  work  in 

SYLVANIA'S 

Product  Development 
Laboratories 

AT  KEW  GARDENS,  L.  I. 


CIRCUITS 
ENGINEERS  (2) 

Doti9B  clrcuiU  lor  toitinq  •xporlmon- 
tal  high-lroquoncy  lulMninioture 
tubM.  EtoIuoIo  *ub«  iocrturM*  study 
tboory  of  oporoUon.  match  tuba  and 
circuit  pariormance.  rocommand  tub* 
dotign  chongos.  BS  in  EE— communi¬ 
cations  moior.  Ons  or  moro  years  of 
circuit  experience  in  100  to  1000  me 
range  desirable. 

MICROWAVE 

ENGINEER 

Design  and  deTelopment  of  Micro- 
waTe  tubes  including  theoreticol  in- 
▼estigation.  processing,  and  design 
and  deTelopment  ol  parts,  tools.  Jigs, 
fixtures,  and  techniques.  BS  in  EE — 
electronics  mojor.  ^verol  years  of 
general  tube  experience  preferably 
on  klystron,  mognetron  or  traveling 
wore  tube  development. 

VIBRATIONS 

ENGINEER 

We  are  looking  tor  on  engineer  with 
opprordmotely  2  or  more  years  of 
electronics  experience  who  wonts  to 
enter  a  new  field  with  challenging 
opportunities.  BS  in  ME.  or  BS  in  EE 
with  mechanical  leanings.  Work  in¬ 
volves  vibrotion  studies  of  tubes  and 
electronic  devices. 

These  positions  offer  on 
opportunity  to  contribute 
to  the  growth  of  a 
steadily  expanding  company 


Addnu  all  replitt  to: 
Manager  of  Personnel 

SYLVANIA 

ELECTRIC  PRODUCTS,  INC. 
40-22  Lawrence  St.,  Phishing,  N.  Y. 

SYLVANIA 


OPPORTUNITIES  AT  THE  BRUSH  DEVELOPMENT  COMPANY 
FOR  PHYSICISTS  S  ELECTRICAL  ENGINEERS 

Leaders  in  the  Fields  of: 

Piezo-electric  Crystals  and  Ceramics — 

Electro-acoustics — 

Magnetic  Recording — 

Ultrasonics — 

Industrial  and  Research  Instruments — 

Increased  activities  and  a  highly  promising  future  leads  us  to 
add  to  our  highly  skilled  staff.  Conditions  are  friendly  and  prob¬ 
lems  highly  stimulating  and  the  field  offers  opportunity  for 
expansion. 

Compensation,  pension  plans  and  general  persoimel  policies  will 
make  these  situations  highly  ottractive  to  the  most  able  people  in 
the  field. 

Write  Vice  President  in  charge  of  Engineering; 

3405  Perkins  Avenue  Cleveland  14,  Ohio 


The  W.  L.  MAXSON " 

CORPORATION 

15  SEEKING 

Outstanding 

ENGINEERS 

AND 

PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 

Immediately 

Minimum  IttquiramanU  arai 

1.  FKp*  t«  tm  ftunf  nsarime.  hi  ■evoacaS 
atactranici  a.  In  larvaaiacliaiilaai  an4 
caaiaata,  raiaarcli  aaS  Savalaaaiaal. 

2,  OaHtandlaa  racorS  af  lasMairy- 
I.  fh.  0.,  inis,  ar  asahrolant. 

Thom  araiaatfr  omphyot  at  tholr  Mgh- 
ort  Mil  to  Moom  wark  oooi  oot  oppif. 
Plaoaa  uaS  ratama  m^^  latary 
raaalraaiaaf.  fa: 

The  W.  L.  MAXSON 

CORPORaTION 

4«0  W.  S4Hi  St.  Nav  Yaffc  1,  N.  Y. 


WANTED- 


ENGINEERS 

for  work  on 

Electrical  Control  Techniques— 
Control  Circuit  Design- 
Relay  Applications 


W«  how«  ••▼•ral  attractiw*  opvaiagi  ior 
•Ivctrical  •aglaMri  with  axparivac*  la  th« 
oppUcotioB  of  roloyt.  ttoppiag  twitchoM. 
aad  timllar  compoaoats  to  a  wido  warioty 
of  oloctricol  control  circuits  oad  apparatus. 
Bpocial  coasidorotioB  will  bo  givoa  to 
oppUcoBts  with  oxporioBco  in  dosigBiag 
control  circuits  or  la  tho  dolormiaatioa  of 
rolay  choractoristics  to  aooot  coa^tions 
of  uso. 

Our  orgonisotioa  is  a  woll  ostahlisbod 
loader  ia  th#  field  of  electrical  control 
techniques  for  industrial  and  military 
uses  and  is  now  embarking  on  a  program 
ol  oxponsioB  affording  unusuol  oppor- 
tuaitios  lor  progross.  Applications  will  bo 
treotod  in  full  confidence.  Address  W.  B. 
Near.  Personnel  Director. 


AUTOMATIC  ELECTRIC  COMPANY 

Ortginotors  of  Hie  Automotic  Tclepliene 
Mokers  of  Communicotion  ond  Control  Systems 
ond  Equipment 


1033  West  Von  Bureou  Street,  Chicogo  7.  III. 


aECmONIC  ENGINEER 

At  least  three  (3)  years  post-college  experi- 
eace  ia  dewelopment.  Dc  amplifier,  digital 
computers,  pulse  ond  servo  deeiga.  Estob- 
Ush^  Company.  Now  York  Qty. 

P-MG2.  Electronics 
830  W.  42  8t..  New  York  18.  N.  T. 


WANTED 

SALES  REPRESENTATIVE 

Msn  sr  orisnintien  experienced  Is  eesipenent  sstee 

te  eleetrsnic  equipment  mssufseturen.  Ne  iebber 
Mllint.  exHeeive  terrltery  svsilsWe— Stste  ef 
M Uneuri  end  nurreundine  sres  by  Csstern  mssu- 
fseturer  e<  epeclslty  Mbtrsctiensl  metere.  blewere 
snd  sJternsters. 

RW-tnr.  Electronics 
830  W.  42  8t..  New  York  18.  N.  T. 
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SEARCHLIGHT  SECTION 


A' LEAVING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  [ 


A  C  MOTORS 

5071tI0  OtLCO,  IIS  V.,  M  Cy.,  7000  RFM. 

PRICI  SO.SO  lA. 
TILICHRON  SYNCHRONOUS  MOTOR.  Tyo* 
RS.  1 10  V,  40  Cy.,  4  W.,  2  RPM. 

PRICI  SS.OO  EA. 
TILICHRON  SYNCHRONOUS  MOTOR,  Type 
■C,  1 10  V,  40  Cy,  4  W,  40  RPM. 

PRICI  $4.00  lA. 
lASTIRN  AIR  DEVICIS,  Type  JSS,  SyiKlM- 
nmn,  IIS  V,  400  Cy.,  I  p,  0^  RPM. 

PRICI  $1S.00  lA. 

HAYE>ON  TIMING  MOTORS 
no  V.,  60  CY. 

TYPf  1400,  2J  W,  4/S  RPM.  PRICE  $3.00  lA. 
TYPE  1404,  2.2  W,  1/240  RPM. 

PRICI  $3.00  lA. 
TYPE  1400,  2J  W,  1  RPM.  PRICI  ^.00  lA. 
TYPI  1400,  2.2  W,  l-l/S  RPM. 

PRKI  $3.00  lA. 
TYPI  1400.  3J  W.,  1  RPM.  WHO  flim  wH 
■iiHwHi  WOMI*!  *"4  4ltiip«0li»0 

PRICI  M.7S  lA. 

TYPI  1400,  2.2  W,  1/40  RPM. 

PRICI  $3.00  lA. 

SERVO  MOTORS 

CK1,  PWNIIR,  2  0.  400  Cy.  PRICI  $10.00  lA. 
Cia,  PWNIIR.  2  p,  400  Cy.  PRICI  $14.00  lA. 

CX2,  PIONUR.  2  p,  400  Cy.,  vHh  40:1  raPac- 

Hm  mum.  PRICI  $IS.S0  lA.' 

10047.2^  PWNIIR,  2  p,  400  Cy.,  wlHi  40:1' 
Mp»iWi4  OMT.  PRICE  $10.00  lA. 

MINHIAPOLISHONIYWILL  Type  0,  Part  Na. 

•303AY,  IIS  V,  400  Cy.,  3  p.  halH4a  la- 

PaiNwi  oaot.  SO  Ibt.  la  tarpaa. 

PRICI  $10.00  lA. 
MINNIAPOin  HONIYYYILL  AiapllHar  Typa) 
«40S,  11$  V,  400  Cy.,  UmP  wHh  aOava 
aiatar.  PRWI  $10.00  EA,  WITH  TUNS. 

REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PWNIIR  TYPI  ANS730-2  laPkatar  aaP. 
ANS710.I  Trawailttir. 

PRICI  $40.00  PER  SIT. 
KOLUMAN  TYPI  OOOK-OS  InPkatar  aaP  470- 
01  TraataiHtir.  PRICI  $1S.OO  PER  SET 


D  C  MOTORS 

DllCO  TYPI  SMM2S  Caaitaat  SpaaP,  27  V 
D.C.,  120  RPM.  PRICE  $1S.OO  EA. 

JOHN  OSTfR  TYPI  C-2SP-1,  27  V  0.7  Aiap, 
7,000  RPM,  1/100  H.  P.  PRWI  SS.OO  lA. 
JARWR  'HiaCH  CO.  TYPI  44K.2  Caatactar 
Malar,  3  la  4.S  V.  Mahai  aaa  caatact  par. 
■aaaaP.  PRICI  $2.S0  lA. 

WNIRAL  lUCTRIC  TYPI  SRA10AJS2C,  27  V. 
0.4S  Amp,,  14  ai.  la  larpaa,  14S  RPM. 

PRICI  M.SO  lA. 
NNIRAL  lUCTRIC  TYPI  SIA10AJ37,  27  V. 
OJ  aMpa,  0  ai.  la.  tarqaa,  2S0  RPM. 

PRICI  $4.S0  lA. 
WNIRAL  lUCTRIC  TYPI  SRA10J1S0,  27  V. 
OJf  4Mpa„  110  RPM,  1  ax.  H.  tarM. 

PRICI  $4.S0  lA. 
RARRIR.COLMAN  CONTROL  MOTOR,  Typa' 
ATLC  3001,  27  V.,  0.7  Aaipt.,  1  RPM.  Caa 
talaa  2  aiR.  HmH  switchaa.  SOO  la.  IW 
taraaa.  PRICE  $4.S0  lA. 

’HrnilOOWRS  ILICTRW  CO.,  Typa  4«0S 
12  V,  1.3  Ampi.,  1W  RPM,  tai 
PRir - 


t.  3,  12 

I  to.  Ika. 


PRICE  SIO.SO 


iir: 


RECTIFIER  POWER  SUPPLY 

WNIRAL  lUCTRIC  TYPI  4RC144.  lapat  230' 
V.,  40  Cy-  3  0,  aOlartaMa  lapat  tapa.  Oat- 
pat  130  AMpa.,  at  20  V.  D.C.  CaaHaaaaa' 
Saty.  SIxa  W  hlfb,  2t~  »Ma  aa4  17.S"' 
Oa^.  PRWI  $23S  00  lA. 


INVERTERS 

WINCHARWR  CORP.  PU-14/AP,  MC7S0. 

lapat  24  V.  O.C.,  40  Aaipa.  Oat^t  IIS 

V,  400  Cy,  I  p,  4.S  Aaipa. 

PRWI  $7S.OO  lA. 

HOLTZIR  CASOT  TYPI  140  H,  lapat  24  V. 

D.C.  at  44  Aiaaa.,  Oatpat  24  V.  at  2S0  VJk, 

400  Cy,  aa4  IIS  V,  400  Cy,  at  SOO  VJL, 
1  0.  PRWI  $SS.OO  lA. 

HOLTZIR  CAROT  TYPI  140P,  lapat  24  V.  D.C 

at  34  Amps.,  Oatpat  24  V.  at  2S0  VJL,  400 

Cy,  aa4  IIS  V,  400  Cy,  at  SOO  V.A.,  1  4. 

PRWI  $SS.OO  liL 
PIONEER  TYPI  13117.  lapat  12  V.  D.C,  Oat¬ 
pat  24  V,  400  Cy.  at  4  VJL. 

PRWI  $30.00  lA. 
PIONEER  TYPE  12117.  lapat  24  V.  D.C,  Oat¬ 
pat  24  V,  400  Cy.  at  4  VJL. 

PRICE  $30.00  lA. 
PIONEER  TYPI  12114-2-A.  liMat  24  V.  O.C 

at  S  AMpa.  Oatpat  IIS  V.,  400  Cy,  1  0 

at  4S  warn.  PRICI  $100.00  lA. 

WNIRAL  lUCTRW  TYPI  SD31NJSA.  lapat 

24  V.  D.C.  at  3S  Aaipa.  Oatpat  IIS  V.,  400 

Cy,  4SS  VJL,  1  p.  PRWI  $2S.OO  lA. 

LILANO  PI  210.  lapat  24  V.  D.C  at  00  Aaipa. 

Oatpat  IIS  V,  400  Cy,  1  p  at  1.S  K.V.A. 

PRWI  $47.S0  lA. 


PIONEER  AUTOSYNS 


TYPE  AY1,  M  V,  400 

TYPI  AYS,  24  V,  400 

TYPI  AYlOe,  24  V, 

TYPE  AY14D,  34  V, 

TYPI  AYS40,  24  V, 

TYPE  AY1SIO 


Cy.  PRWI  $S.S0  EA. 

Cy.  PRWI  $0.S0  lA. 

400  Cy.  PRWI  $1S.OO  lA. 

400  Cy.  PRWI  $11.00  EA. 

400  Cy.  PRWI  $10.00  EA. 

Aataaya. 

Prict  $3S.OO  lA. 


PIONEER  AUTOSYN  POSITION 

INDICATORS  &  TRANSMITTERS 

TYPE  SW7-17.  Dial  praPaataP  0  ta  340°,  24 

V,  400  Cy.  PRWI  $2S.00  EA. 

TYPI  4007-3*.  Daal  Dial  praPaataP  0  ta  340°, 
24  V,  400  Cy.  PRWI  $40.00  EA.. 

TYPI  4SS0-2-A  Traaaaiittar,  24  V.,  400  Cy, 
2:1  paar  ratia.  PRICE  $20.00  EA. 

VOLTAGE  REGULATORS 

LELAND  ILICTRW  CO.  TYPI  D,  Carbaa  Plla] 
typa.  laaat  21  ta  30  V.  O.C.  RapalataP. 
aatpat  lOJS  at  S  ampa.  PRICI  $4.S0  EA. 
WESTERN  lUCTRIC  TRANSTAT  VOLTAW 
RMULATOR  Spaa.  Na.  V-123SSS,  LaaP 
K.V.A.  0.S.  lapat  IIS  V,  400  Cy.  Oatpat 
aPiaatabla  fraM  92  ta  IIS  V. 

PRICE  SIO.SO  EA. 

RATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  J34A,  .02  V.  O.C.  par 
RPM.  Max.  apaaP  SOOO  RPM. 

PRWI  $12.S0  EA 
ELECTRIC  INOWATOR  CO.  TYPE  140  RataNaa 
laPkatar,  110  V,  40  Cy.,  1  p. 

PRWI  $14.00  EA. 
lUCTRW  INDICATOR  CO.  TYPI  PM-I-M.; 
Saaia  aa  Typa  OSS,  2  V.  O.C.  par  100  RPM. 
Max.  apaW  SOOO  RPM.  PRWI  $14.00  EA. 
WNIRAL  lUCTRW  TACHOMITIR  WNERA 
TOR  TYPI  ANSSI1-1.  VarlaMa  traaaaacy, 
3  p  aatpat.  PRWI  $20  00  EA. 

WNIRAL  ILICTRW  TACHOMITIR  WNERA 
TOR  TYPI  AN$S31-2.  VarlaWa  trapaaacy, 
3  p  aatpat.  PRICE  $2S.OO  liL 


AU  PRICES 


SYNCHROS 

IF  SPECIAL  REPEATER,  IIS  V.,  400  Cy. 

PRWI  $IS.OO 

2JIF3  WNIRATOR,  IIS  V,  400  Cy. 

PRWI  $S.S0  lA. 
2J1G1  CONTROL  TRANSFORMER,  S7.S/S7.S 
V,  400  Cy.  PRICE  $3.S0  EA. 


SSDC  DIFFERENTIAL  6INIRAT0R,  *0/90  V, 
400  Cy.  PRICE  $20.00  EA. 

SO  WNIRATOR,  IIS  V,  40  C 


ptici  $S0.I 


$SO.OO  EA. 

W.  I.  K$-S*S0-U  Ska  S«,  IIS  V,  400  Cy. 

PRWI  $10.00  EA. 


D  C  ALNICO  FIELD  MOTORS 

» 

DIEHL  TYPI  S4.  FD4-23,  27  V.,  lOAOO  RPM. 

PRICE  $4.S0  EA. 

DELCO  TYPE  S049444,  27  V,  10,000  RPM. 

PRWI  $1S.OO  EA. 

DELCO  TYPI  $04*370,  27  V,  10,000  RPM. 

PRWI  $1S.OO  EA. 

DELCO  TYPE  S072400,  27  V,  10,000  RPM. 

PRICI  $10.00  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTIR  TYPE  MX21$/AP«,  21  V.  D.C, 
7,000  RPM,  1/100  N.P.  PRWI  $0.M  EA. 
WUTIN6HOUSI  TYPI  FL,  IIS  V,  400  Cy, 
4,700  RPM,  Akflaw  17  CF.M. 

PRICI  $7.S0  EA. 

DELCO  TYPI  S04SS71  Matar  aaO  Rlawar  Aa- 
taMMy,  PAL  Matar,  27  V,  10,000  RPM. 

PRIW  SIS.OO  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

tTJ*-PA0,  TRANSMITTER,  24  V. 

PRIW  $4.00  EA. 

•DJ11-PCY,  INDICATOR,  24  V.  DM  aiarkaO 
-10*  ta  +4S’.  PRICI  $4.00  EA. 

•DJ11-PCY,  INDICATOR,  24  V.  DM  aiaiRaO 
0  ta  340*.  PRWI  $7.S0  EA. 


MISCELLANEOUS 

SPERRY  AS  AMPLIFIER  RACK,  Part  Na. 
4441*0.  PRICE  $20.00  EA. 

SPERRY  AS  CONTROL  UNIT,  Part  Na.  444034. 

PRWI  $7.S0  EA. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  Na.  4S40S0,  witli  tabat. 

PRICE  $S.S0  EA. 

SPERRY  AS  DIRECTIONAL  6YR0,  Part  Na. 
4S402*,  1 1S  V,  400  Cy,  3  a. 

PRICE  $2S.OO  EA. 

PIONEER  TYPI  12000-1  GYRO  SERVO  UNIT, 
IIS  V,  400  Cy,  3  *.  PRWI  $20.00  EA. 

ALLEN  CALCULATOR  TYPI  Cl  TURN  G  RANK 
INOICATOR,  Part  Na.  2IS00  20  V.  D.C 

PRICE  $1S.OO  EA. 

TYPE  Cl  AUTO-PILOT  FORMATION  STWX, 
Part  Na.  G1000A3.  PRWI  $1S.OO  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Tyba 
12074-1-A,  IIS  V,  400  Cy. 

raiW  $40.0( 


363  GREAT  NECK  ROAD.  GREAT  NECK  N  Y 
Telephone  GReat  Neck  4-1147 
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SEARCHLIGHT  SECTION 


TRANSFORMERS— II SV  60  CT 
HI-VOLTAGE  INSULATION 


OIL  CONDENSERS— DC  RATINGS 


FILTER  CHOKES  HI  V  INS 


HIGH  CAPACITY  CONDENSERS 

2X31100  MFU  2Bv  $3.47  200  MM>  35v  S  .07 

2300  ■■  3v  .30  too  ■■  SOv  .40 

3000  “  2Sv  2.40  4000  "  SO*  3.30 

600  ■■  80*  1.30  2300  "  24*  2.30 

2000  ••  16*  1.60  10000  “  25*  4.07 

PHONE  OIOSV  0-0347 
WRITE  FOR  QUANTITY  PRICES 

SUbMCt  to  witowwt 

r.O.S.  NYC.  minimui«i  ftlO  00.  20«% 

All  wrctsiibi— 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET'  .  NEW  YORK,  N.  Y. 


June,  1951  — ELECTRONICS 


SEARCHLIGHT  SECTION 


WANTED!  WANTED! 

ATTENTION  schiMils.  tarn'*,  industrials!! 

ilit;hest  priffs  paid  fi»r  vuriihts  r<iuipmfnt.  parts,  and 
tubrs.  VW  trr  IiniMdr  f(»r  |«*nI  ffiiiipment 

TS-12.  \X  14  AP.  15/AP.  14H/IF.  173.  174. 
175,  203.  Any  typfs  with  TS  prfftx.  Write, 

wire  or  eall. 


WANTED!  WANTED! 

ArR-4.  5.  7  anti  tnninc  units.  ARC-1.  3.  ART-13, 
ATT,  .AI^-lO,  micrtwaTf  equlitmrnt  in  S,  K,  X-hantl. 
APS-15.  AIHM3.  APS-13.  SCR-^lM).  2K4.  0«4.  etc. 
BC-221.  342,  348.  BC-lOlO  Upe  recorder*.  Write. 


RADAR- COMMUNICATIONS  AND  TEST  EQUIPMENT 


TS-.lfi/AP  X-hand  Siicnal  Generator.  Pulsed  and 
VM.  freq.  runge.  s|oo.;»nt»o  mc-s  Thia  unit  will 
measure  power  and  frequency,  tl&v  60-2600 
eye. 

TS-.3  AP  S*hand  4Ye<iuency  and  Power  Meier.  Port¬ 
able.  Hattery  o(ierated.  Complete  with  all  cables. 

TS-3S/AP  X-biintl  Frequency  Meter.  M.SOO.9600 
mcs.  Contains  crystal  detector  and  indicating 
meter.  Output  to  sco|>e  will  intlicate  pulse  wave 

TS-62  AP  X-band  Echo  Box.  R400-9600  mcs.  tuned 
and  untuned  input.  Will  imlicate  resonance  on 
meter.  Complete  with  pick  up  antenna  and 


able.  Complete  with  s|iares. 

TS-H9/AP  Voltage  Divider.  1:10  and  1:100  ratios. 
Wide  bantl  for  true  pulse  sh.q>e.  t>utput  to  sro|>e. 

TS-IO/AFN  Altimeter  Test  .Set.  Giaid  condition. 
Complete  with  cables  and  dummy  antenna  S35.00 

TS-12  AP  V.S.W.K.  Test  .S«>t  for  X-band.  ('omplete 
with  ampliOer.  slotted  line,  termination,  adap¬ 
tors.  etc.  In  2  currying  cases.  Excellent. 

TS-23/APN  Test  Set  to  check  freq.  and  power  out¬ 
put  of  .SCR-Tls  transmitter,  ('omplete  with  all 
cables. 

TS.36  AP  X-band  Power  Meter.  Consists  of  power 
measuring  circuit.  Horn  antenna,  ro-ax  to  wave 
guide  adaptor,  connecting  cable  and  probe.  Will 
measure  either  absolute  or  relative  power.  Nomi¬ 
nal  band  of  usefulness  is  approx.  R.5-9.7  KMC. 
Excellent  condition. 

TS-llR/AP  R.F.  Wattmeter  for  the  range  of  20-760 
mcs.  Will  measure  power  up  to  600  watts. 
Complete. 

TS-174/C  Freq.  Meter.  Freq.  range  Is  60-260  mcs. 
High  freq.  version  of  R(-22t.  Excellent  Condi¬ 
tion. 

1-1 H6  Signal  Generatfir.  L-band  search.  S-band 
track.  I’sed  with  .KC'R-6t6  and  similar  sets. 
Complete  with  mhles.  GtsKl  comiition. 

TS-61/AP  S-hand  Echo  Box.  t'sing  meter  provided 


with  probe  and  cable.  Wry  g<M>d  condition. 
TS-13t  / AP  Field  Strength  Meter,  ('onsists  of  pickup 
unit,  control  box  C-llWAP.  cord  <'X-149/AP. 
adaptor  and  case.  Cnit  will  check  output 


any  xmitter  in  the  range  of  200-1000  mcs.  Has 
provisifin  tar  oscllloscopic  signsl  observation  and 
built  In  calibration.  Part  of  AN/APM-29.  Ex- 
cellent. 

TS-ION/AP  X-band  fhjmmy  Load.  Conaists  of  a 
length  of  X-band  guide  fllle^l  with  sand.  One  end 
closed  other  terminates  in  a  coupling  choke. 
Excellent. 

TS-14/AP  consists  of  S-hand  signal  generator,  freq. 
meter,  wattmeter  and  cables.  Power  .input  is 
11.6V  60-2000  cvc.  Csed  to  check  varloua  8- 
hand  radars  and  beacons. 

TS.170/ARN-6  XTAL  controlled  test  osc.  with  the 
following  freq.  ranges:  :t:t2.6.  H.'t.’t.K,  336.0  de- 
petKling  on  XTAI.  in  use.  This  set  is  used  to  align 
glide  path  receivers.  Batteries  and  antenna  are 


synchronizer,  control  boxes,  plugs,  antenna,  etc. 
116v  100  eye.  Excellent  condition  S875.00 
ASB-6  L-hand  Search  and  Homing  radar,  ('omplete. 
4'ontains  xmitter.  receiver.  p<iwer  unit,  control 
box.  plugs,  etc.  Il6v  400  eye.  Excellent  con¬ 
dition  . $125.00 

.S<’R-6l«  Radiir  Altimeter.  600  mcs.  equipment, 
('omplete  with  xmitter.  receiver,  cimtrol  box, 
p<iwer  unit,  junction  b<tx  with  all  cables,  racks, 
etc.  I'nit  will  indicate  altitude  up  to  60.000  ft. 
Power  input  is  2'<v.  New  condition  .  .$12S.OO 
A.S/APS-16  R.F.  Head  and  Modulator.  X-band.  Com¬ 
plete  with  all  tubes.  Good  condition  .  .  .5125.00 
AN/APA-23  Automatic  Signal  Strength  and  Time  Re¬ 
corder.  I'nit  will  scan  a  receiver  thru  its  range 
and  record  all  signals  on  electrosensitive  paper. 
Input  is  ll.^.v  60-2600  eye.  and  2'<v  l>r.  Ex¬ 
cellent  comlition  .  $175.00 

DYNAMOTORS  AND  POWER  UNITS 

liHHit  Output 

Typp  Votta  Volts  Amps  Prtco 

r>M-I9  12  600  .200  %  5.55 

DM-26  12  260  .060  4.95 

I)M-32  2A  2.60  .060  1.75 

D.M-33  2H  670  .160  2.95 


PE-97  Vibrator  Power  Supply  9.95 

PE-96  12v  HOOv  35.00 

PR-101  28  400 

MOO  5.75 

PR-IOS  6  5  12  600  ,160  35.00 

PP-16-AR  Vibrapack  15.95 

RA-42  (for  BC- 639  Receiver!  29.55 

ATR  Inverter  ^ 

12v  1 1  Ov  AC  126  watts  14.95 

PHONE  OICBV  9-0347 

WRITE  FOR  Ot'ANTITY  PRICES 


AN/CRT-S  Victory  Girl.  Dual  frequency  emergency 
lifeboat  xmitter.  Complete  with  xmitter,  kite 
hydrogen  generator,  etc.  New  in  knapaark.  C.A.A. 

approved  . 5129.50 

AN/APR-6  Radar  Search  Receiver.  Freq.  range 
1000-.310U  mcs.  Will  detect  signals  up  to  10,000  j 
mcs.  with  reduced  sensitivity.  Contains  oscillator  I 
and  mixer  cavity.  IF  strip,  power  supply.  Input  60-  ! 
2600  rye.  116r.  Excellent  condition  5375.00 
T-60  Radiotelegraph  Transmitter  complete  with 
power  supply  and  all  accesaurles  with  spares. 

Portable.  New  In  rases . 53TS.OO 

AN/ APT-6  300-1600  mcs.  xmitter  cavity  luicillator 
using  3C'22  lighthouse  tube.  Power  output  30 
watts.  Noise  modulat«>d.  Excellent  condition. 

Complete  with  all  tubes .  5149.50 

SK-IM  Radar  Receiver  Indicators.  Freq,  196  mcs. 

2  R.F.  stages,  3  IF  stages.  1  video,  etc.  New 

condition  .  5125.00 

SCR-lN.l  Airboume  ('ommand  Equipment.  Freq. 
range  201-39>»KC  and  260O-77nOM'S.  Complete. 
Contains  receiver,  xmitter.  dynamotor.  antenna 
switch,  control  b«ix,  coils,  etc.  Pow*‘r  input  24- 
26v.  Brand  new  in  original  rases.  Manufacture*! 

by  Western  Electric . 5125.00 

NAVY  RC  (’ommand  Equipment.  Similar  to  SCR- 

183  .  5125.00 

DL’-l  I>irecti«»n  Flmling  Equipment  for  SCR-1K3  and 
RC  Series  Equipment.  Can  be  used  with  any  re¬ 
ceiver  for  direction  finding  in  freq.  rang**  200- 

16nnKC.  New.  (’omplete . $45.00 

SCR-616  (Br-646)  contains  xmitter.  receiver, 

dynamotor  PE- 101.  control  box,  manual,  etc. 

New . 519.95 

AN  PPN-1  ECREKA!  Ground  portable,  beacon  re- 
sp*>nder.  I'nit  will  work  into  the  AN/APN-2 
transpofHler  for  purposes  of  homing.  C.W'.  com¬ 
munication  can  also  be  carried  on  between  plane 
aiKl  ground.  Cnit  comes  complete  with  xmitter, 
receiver.  |Miwer  park,  phones,  etc.  Brarwl  new  in 
knapsack.  AN/APN.2  EQCIPMENT  CAN  BE  SCP- 
PI.IED  ON  ORDER. 

SCR-269/G  Automatic  Radio  Compass.  Freq.  range 
200-1760KC.  (Nmiplete  with  BC-4.‘t.3-G  receiver. 
Br.43l.  I.P-21,  1-81,  1-H2,  BK22.  etc.  Very 

goiKl  c«>nditioD .  5129.95 

SCR-.'lOO  Frequency  Modulated  Transceiver.  Freq. 
rai\ge  40-48  mra.  complete  with  18  tubes,  haml- 
sei  and  antenna.  Powered  from  self  contained 
battery  pack.  Excellent  condition.  Weight  ap¬ 
prox.  36  lbs.  with  battery,  each .  5450.00 

Pair .  5900.00 

TCS  Marine  Radio  Telephone  and  Telegraph  Xmit- 
ting  and  Receiving  Equipment.  Fre*].  range  1600- 
12000KC.  Consists  of  xmitter.  receiver,  antenna 
loading  coil,  remote  coatnil  box,  power  unit, 
cables,  etc.  Power  input  is  12  or  32v  DC.  We 
can  supply  an  1 1 0v  AC  power  supply  for  station¬ 
ary  use  at  additional  cost.  Excellent  condition. 
SCR-636  Xmitter-Receiver  (handy  talkie).  Freq. 
range  3886-6600X0.  Complete  with  coils,  tubes. 

crystals.  Very  g<H>d  condition . 599.95 

AN/APA-IO  Panoramic  Adaptor  for  use  with  any  re- 


11  5v  400  eye.  but  can  he  changed  with  the 
addition  of  a  pixiper  laiwer  transformer.  Excel¬ 
lent  condition .  5175.00 

AN/ARN.6  Glide  Path  Receiver.  Freq.  range  332.6, 
3.33.8,  336.0  mcs.  selected  by  changing  crystals. 
Complete  with  receiver,  mounting  MT-28.  AS-27 
antenna,  BC-732  control  box.  and  indicator  I- 
101-('.  Power  input  is  28v  1.7  amp.  Excellent 

rorwlition  .  545.55 

With  B  model  receiver . .599.95 

SCR.610  Freq.  MiNlulated  Portable  TranM-eiver. 
Covering  range  «)f  20.0-27.9  mcs  in  80  channels 
lOOKC  apart.  Complete  equipment  consisting  of 
B('-620  transceiver,  laiwer  supply  PK-97A,  T-17 
mike,  handset,  AN-46  antenna,  ^ttery  operated 
or  6  or  12v  Input.  Excellent  condition.  599.95 

SCR-610  similar  to  S('R-610  except  for  freq.  range 
which  is  27.0-38.9  mcs.  Excellent  condi¬ 
tion  .  579.95 

AN/APA-ll  Pulse  Analyser  to  work  with  .'Search 
Receiver  for  analysis  of  received  pulse*!  signals. 
PP.S.  pulse  width,  wave  shape,  can  be  displayed 
on  an  CR  tube.  I’nit  can  alsij  be  used  as  a 
standanl  oscilloscope  for  general  aervtcing  work. 
Input  is  1 16V-400-2600  eye.  but  can  be  changed 
with  the  addition  of  a  60  eye.  transformer.  Very 
g«M>d  comlition. 

8('R-694  Field  Radio.  Light  weight  version  of 
S('R-284.  Freq.  range  Is  3. 8-6.6  mcs.  Power 
output  is  Al-20,  A3-6:  comes  with  transceiver 
B('-1306.  GN'46  or  68  hand  generatfir.  antenna 
system,  microphone,  heatlset,  etc.  In  sxceilent 
condition. 

PE-2'17  AC  Power  Supply  for  stationary  os*  cas 
he  supplied  at  additional  cost. 

SCR-622  VHF  Airb«>urns  Command  Equipment.  Freq. 
range  100-1.66  mcs.  In  4  channels  receiver  and 
transmitter.  Crystal  controlled.  Complete  equip¬ 
ment.  Consists  of  trana/rec,  control  tox  BC-602, 
dynamotor  PE-94.  AN104A  antenna,  plugs,  etc. 
Power  input  with  PE-94  Is  2Hv.  Excellent  con¬ 
dition.  We  enn  supply  PB-98  dynamotor  for  12v 
iaput  at  additional  coat. 


COMMAND  EQUIPMENT 

ARC-S  274N  OTHIRS 

RECEIVERS 

ARA  600-1600KC.  New . 

463B  200.560K(’.  Nsw . 

466B  6-9  mcs.  New .  19-90 

433  200-1760KC.  . .  9»*»» 

ARR-2  234-268  mcs.  New .  19.95 

TRANSMITTERS 

469.A  7-9.1  mcs.  New . 

696-A  3-4  mcs.  New .  25.95 

TYPE  O  8.3-7  mcs.  New . .  9.95 

AVT-23  3000-1 3. OOOKC  complete  w/conlrol 
b*>x.  manual,  etc.  C.W'.  *>r  phone.  14  or 
28v  Input.  Brand  new.  Original  ''aaes.  .  .  79.50 
BC-960A  100-166  mca.  New .  55.95 


ACCESSORIES 


Br.466  Modulator.  Good . 

B(’-460  Control  Box  (3  rec».  Used .  1.25 

B('-4.61  ('untrol  Box  (xmitier).  Csed . 99 

ll('-442  Relay  Cnit  (ANT.>.  Csed .  1-99 


MISCELLANEOUS  SPECIALS! 

S4iund  Powered  ('best  and  Headsets  MI- 
2  164-B  ty|>e  O.  nifg.  RCA.  Brand  new 

in  original  Nixes.  Pair . 9  25.9 

Trailing  Wire  Antenna  Feed  Tube.  New.  5.9 

Goniometer  for  S(’R-277  Direction  Finder. 


AN/CRW’  Receiver  for  Remote  Control.  .  . 

BC-1206  Bea<nn  Receiver  200-400KC.  2Hv 

In.  Excellent . . 

MN/26-Y  ('ompusa  Receiver.  Very  good.  .  . 
BC-433G  Comp.iss  Receiver,  200-1760KC 
in  3  baQ«is.  Excellent . 


CFl  Cnit  with  200Kr  Xtal.  New . 

T17  CarNin  Mike.  Csed.  Good . 

B('-329  Transmitter.  Excellent . 

(lBG-1  Sonar  <:*>mplets  with  Hydrophone. 


AN/104A  Antenna  for  S('R-622.  ax  ha 

New . 

LP-21  Direction  Finding  Antenna.  G«M>d 


622.  ax  handle. 

.  3.95 

enna.  G<H>d .  .  .  12.99 

Ihial  6  Element  14.95 


A.S7APA-17  Radar  Direction  Finding  An¬ 
tenna.  hark  to  back  paraNda.  freq.  range 
300-1000  mca.  Horizontally  and  vertic¬ 
ally  polarize*!.  Excellent .  5 

CG-(172/173)  CPN-h  UiCM  (’•»ax  Patch 

Cable.  New . 

rX-.M8  CRD-.I  Cable.  New . 

CX-6  l6/rRD-3  Cable.  New . 

CD-608A  with  SW  14-U  and  2  Cord  At¬ 
tachments  with  JK-48  Jack  and  PL-68 

Plug.  New . 

CD.307A  with  PL-66  and  JK.  New . 

Spares  for  AR('-6  and  274/N.  APX-l,  ASG- 
10.  We  have  a  large  sti>ck  of  TS-34A/ 

A  I*  Spares. 


CORDS  AND  PLUGS 

CD  608A  Cord  Assembly  with  SW  14-C  Switch  and 
2  c*ird  attachments  with  JK  48  Jack  and  Pl<  68 
Plug.  Value— 66.00.  t)ur  Special  Low  Price. 

Brand  New  .  59c 

rD307A  with  PL  66  and  JK.  New . 51.29 

JK  26  Jack  onlv — Brand  New . 20c 

PL  66  Plug — New . 39e 

PL  68  Plug — NEW . 29c 

Jones  plug  8  contact  male  and  female  .  .  ....  25c 


RC-221  FREQUENCY  METER 

ThU  U  a  Terrific  Value!  QCANTITY  IS  LIMITED — 
BO  first  come,  first  served.  'They  mrm  Just  like  new, 
with  original  calibration  charts.  Range  126-20.000 
KC  with  crystal  check  points  in  all  ranges.  #QQ  CA 
Complets  with  crysUl  and  tubes.  ONLV  #9D«9U 
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SEARCHLIGHT  SECTION 


WE'VE  GOT  THE  STUFF! 

SEND  A  WIRE,  AIR  EXPRESS  EVERY  DAY  j 


POWER  POTENTIOMETERS 

BiMh  Cat. 

Ohm  Watt  ln«  Shaft  Na.  PHca 
2  2S  S/n  i/tSD  O-N  $1.M 
t-}  2S  1/2  1/2  I  $1.S4 


CONNECTORS 


69^  SPECIALS 

nsu  PLQ  74 

AP-SSA-2  l»FK-MA-2 

AP-rD2-22-S  4'  ltNK-MS-22C-  7/1 
•N  OMK-Mt-nSI. 

AP-4-M  IINK-12-22C-7/t 

AP-4-CG-11  IINK-27>S1-SL 

AP-4-14  IIWK-CS-22C>l/t 

AP-s-cG-u  SK-si-ac-i/r 

ARC  4947  SK-C14-S2S 

CLT  49441  $K  4197 

CLT  49171  SK4444 

CQA  49447  SO-44 

CUP  49442  SO-S4 

0-141124  40-219 

E-1442-i-24  UG  9/U 

E-1442-4-44  UG  14  U 

E-1942-11-24  UG  12  U 

P44SS2-S  UGllU 

FK 14-12  4  UG21'U 

GK-N2-21-1/4R  UG  2S/U 

GK-C4  21C-7/ir  UG  27/U 
GK-C4-21-1/4B  UG  44,  U 
GK-M4-21 1/2AC  UG  li/U 
G  K-C4-21  l/rU  UG  47  U 

GK-9-124  UG147/U 

GK-12-21C-St  UG142/U 

GK  U-124  UG  241  U 

J241  WK-1  21-1/40 

LK-R24C-22-7/1T  WK-1-21S 

M1S9  WK-M2-2S-S'40 

NAP  47944-1  WK-C1-21C-1/40 

NAP  44924-1  WK-Cl-21C-4/r 

NAP  44924-2  WK-Cl-21 

NAP  44924-1  WK-Cl-21C-l/r 

NK-M4-21C-7  r  RWK  C1-11-4L 

NK-12  21C-4.r  WK-4-a-l/r 

NK  12-nC-7  r  AC  A  AN 

NK-U-22C-t/r  WN-4-a-l/20 

NK-12-114L  WK~4-aC-l/4 

NK-12-124L  WK-«-nC-l  4*0 

NK-IM14-12S  WK-4'21-l/40 

Pl-GP  4/7  PS-4  ZA  2414 

PL-44  PL-74429C 

PL-244  ZA-ai4;  PM-12 

PL-249  ZA/U414434  A  11 

PL-P94  ZA/U414411> 

PLP  44  ZA/U41KS4 


AN  CONNECTORS 


NEXT 

PAGE 


COMPLETE  LIST 


Mm  AN  Prica 

4.44  1447-14-4/14-2  .14 
.44  1447-14-1/2-2  .14 

.H  1447-14-4 . 14 

.44  1447-14-4 . 14 

.44  1447-12 . 14 

.14  1447-12-4.  .14 

.44  1447-U-1/2-2  .14 

.44  1447-14 .  .44 

.44  1447-14- 

.11  11  14-2 .  M 

.12  1447-M . 74 

.44  1447-24 . 44 

.U  1447-24 . 44 

.14  1447-12 . 94 

.44  1447-44 . 94 


PRECISION 

POTENTIOMETERS 

Watt  Cat.  Na.  Prlea 
4  O  392  S1.2t 

4  itiAs  i.a 

4  114A  1.74 

4  M-114A  1.74 

12  171A  1.74 

4  D-S441-G2  1.74 

4  0-244  1.74 

4  M-U4A  1.74 

29  411A  4.44 


TOGGLE  SWITCHES 

M  Oakalita  —  7/14*  StMhlni 


.44  1441-4. 
.44  1442-4  . 
.44  1442-12. 
.94  1441-1 
.94  1441-14 
1.H  1444-4  . 
1.14  9744-14 
1.14  9744-14G 
1.44  9744-14 
1.54  9744  14 
.14  9744-N.. 
.14  9744-22. 
.14  9744-24P 
.15  9749-4  .  . 
.14  9749-4  . 
.15  9749-12 


COMPUTER 

POTENTIOMETERS  $22.S0 
Cat.  RMlftanM  Tape  Functlan 
D179547M.ia  (fl>  4  41(%a- 

11.949  (72)  4  CaUna 

0174541  24,444  1  Nmi-LJn. 

0179492  4,^  (#1)  1  Unaar 

444  (#2)  1  Unaar 

—  JONES  CONNECTORS  — 1 

P142CCT. ...  un  SntCCT  ..  547 

P144AO .  .14  S121A0 . 74 

P144AO  42  4124AO .  44  > 

P144CCT  42  4127AS .  Ltt 

PU4PHT  .19  SIMAO  144 

P112AS  .12  411440  144 

PllSAO.  .42  P494AO.  .19 

P114AO  .51  P404AO  .44 

PmCCT  .9$  P444CCT  .74 

P124CO.  .  .M  P444AO..  .51 

P124CCT  1.11  P44440  .74 

P114CCT  1.4«  P414AO.  .44 

P11440.  1.44  PiltSO.  .44 

4142AO.  .14  P412PHE  .17 

4141CCT  .12  P41240  .91 

4N4A0  .19  4444CCT  .U 

4J44AO.  .21  4444CCT  .94 

4144AO  .29  4404CCTL1  47 

SlltAO  44  4419AO  .77 

4119CCT  .42  4419CCE  1.49 

S114PNT  44  4419CCT ...  1.49 

4U2A0 .  44  4412AO . 47 

4114A0 .  .49  441240 .  141 


On  AM  items  Write  For 


QUANTITY  PRICES 


LUGS 


EAGLE  ADJUST. 

*  volt  611  cy 

lUde  to  ipU 

ej^^^$26.  BALE  I'mt^K 

DELAY  LINE  1 5^4' 9p4(>0 'soP. 
Bprsfnia  9892-5245.  H623.  4x5x7  inch 
oil  filled  with  84  Inch  Insulatorj. 

0.91  Mlcrfwecond.  15KV . $9.90 

PULSE  FORMING  LINE,  Mlllcn  flex¬ 
ible  type,  23H  InohM  long,  form  2 
microsecond  pulaes.  Zo-1000  ohm.  otir 

#3^8  -$3.75 

PULSE  TRANSFORMERS 

7P26,  Westlnghouna . $4.50 

69178.  Dlnion.  3VxS%*x5H  -  740 
901754-501.  RCA.  15/16  dl».  x  IS' 
high.  16.5  tunu  on  primary,  830  tumR 
iiecondar>.  core  la  S*  atark  of  .007 
Inch  lamtnatlona.  Magnetic 

Metals  Co.  Audio  68.  to  form 

7.3  microaaoood  pulaea.  1744  In 

stork  . $1.50 

901756-502.  RCA.  aama  core  A  can  aa 
501.  100  to  200  tuma,  uaed  to  form  2.2 
microsecond  pulaea  870  pieces  In 

stock  . $1.50 

Al  17012.  Beodix.  1  x  1  7  16  x  1 
13/16'  can.  nlna  terminals,  Hypersll 

core  . $1.60 

Cl2A-i3l8.  J^ervon.  50  millihenry  A 
10  millihenry.  244  x  S  i  SS  .  .  .  -11.96 
DI6I3I0.  WE  frequency  reaponaa  SOKc 
to  4  Me.  Video  input.  120  to  2350 

ohm.  Perm,  core  . 21-50 

K244SB.  OR  Magnetron  pulsmg  blfllar 
250KVA  peak  power  at  %  mkerneecond 
pulse.  1000/1*  duty  cycle.  3.8SKV  into 
50  ohm  pulse  cable  aocket  gives  17. .3 
KV  to  built-in  Mag.  aocket  Only  31 
In  stork.  Coat  $223.  8AIJC  PRICK 
$14.00 

L406S25.  Wenco.  Pulse  Inversion.  2*> 
turns  ea.  winding  200  volts  to  ton 
volta  at  3  ampere.  0.93  ohms  DC,  8*-' 

dia.  X  44'  high . $1.50 

CONVERTER.  Flectronlo  Uba  Model 
1485.  26  VIK  Input.  115  volts.  60  ry  . 
50  watts  output,  complete  with  Nsu 
1341  vibrator  . •  •$4.95 


TURRET 

SOCKETS 


SAVE  TIMl 
BSTTfR  CIRCUIT 


X1SS4 

X1443 

Xt724 


X1S79 

X1794 

XUS7 

XU4S 

1441 

Xl$74 

X174S 


BLACK  LIGHT  BULBS 
4  Watt  AT5 . 


5K  or  lOK  mtoa  filled  body,  wlre- 

aound  . $  .45 

10  AMPERE  FILTER 

60  db  att.  .15  to  30  Mcs.  t>emialloT 

core.  1)170738  . $3.00 

SERVO  MOTOR 

400  cy  2  phase.  40:1  gear  train,  low 

Inertia  10047-2A_.  ^  _ _ _ _ ^..$12.50 

POWER  SUPPLY,  PE^A.  Radian 
to  operate  Tnun  12  volu  DC  to  supply 
plate  A  screen  A  DC  filament  volts  to 
telephone  repeater  Ef^9  A  TY14. 
Sealed  la  original  packing  cases  with 
spare  vibrator,  cable,  schematic,  etc. 

Approx.  50  MA .  . $5  95 

ANTENNA  AN40-A.  80  ZA-27.5  w^ 
MC299  connector  for  HC  645 . 1  .94 

GLASS  TO  METAL  SEALS 


PLUG-IN 

UNITS 


TIE  POINTS 


Sachet  Length  Stack  #  Price 
Octal  r  A6-4  2  .92 

Octal  2  B6-4  1.41 

Octal  2  Ct-4  1.72 

Octal  2 1/2  A19-4  .97 

Octal  2 1/2  Blt-S  1.42 

Octal  2 1/2  C19-9  1.72 

Octal  3  A12-4  1.49 

Octal  1  BU-f  L47 

Octal  3  C12-4  1.21 

Min.  2  A2-M  .99 

Min.  2  Bt-M  1.52 

Min.  2  Cl-M  1.24 

Min.  2 1/2  A19-M  1.41 

Min.  2 1/2  B19-M  1.SS 

Min.  2 1/2  C14-M  1.44 

Min.  3  A12-M  1.41 

Min.  3  B12-M  1.57 

Min.  1  C12-M  1.9# 

Naval  2  A4-N  .97 

Naval  2  B4-N  1.S7 

NMal  2  C4-N  1.47 

Naval  2 1/2  A14-N  1.44 

Naval  2 1/2  Bli-N  Ltt 

Naval  21/2  C19-N  1.94 

Naval  3  AU-N  1.42 

Naval  1  B12-N  1.42 

Naval  2  C12-N  1.92 

Also  Dual  Sockgt  Units. 


HIGH  VOLTAGE 
GLASS-METAL  SEAL 

I0(  Mch.  $7.50 
per  100.  $05  p.r  1000 


Widely  Known  for  Fair  Dealing 
and  Good  Serrke 


aervatlvely  rated 
165  MA.  5  Hen- 
riec.  160  ohm  do. 
2  Inch  nigh.  3 
Mtg.  Ctr. 
Worth  $3.  SALE 
PRICE  89  cents. 
91A-158. 


Philadelphia  6,  Pa. 


632  Arch  Street 


MArket  7-5650 


June.  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICS  — iuM,  1951 


311 


1021-^  CALLOWHILLj  Sf.  PHILA.  23,  PA 

Te/cphones  -  MARKET  7-6590  and  6591 


SEARCHLIGHT  SECTION 


COAXIAL  CONNECTORS 


METERS 

5  VfyT  R— Simpion  Mack  Kftla. 

MO  HlarMMpf.  DC — 2'/t*  round*— Sun. 

1  •••  OC  Fm  typo  4*  tcnio  (rom.  fron 
500  ««.  OC  2'/,‘  R.^onoral  Eloetric 

2  amp.  RF  2i/,«  Sa _ Simpoon . 

5  aaip.  AC  4Vi  R.— JBT . 

50  VAC  S'/r*  n.~Gonoral  Eloetrie . 

10  aaip.  RP  R.^mpton . 

50  amp.  AC  V/>  R.— Gonoral  Eloetrlo. 

3  amp.  RF  3Vt^  R.— Wooton . 


83-32AP  11.10 
85-22R  .M 
83-23SP  I.IS 
83-lM  .IS 
8S-1SS  .15 


83-lR 

8S-1RTY 

83-lSP 

$3-lSPN 

S3-1T 


MAGNETRONS 

34  22*1 

37  5J23 

31  5J2* 

30  700B 

40  700C 

41  700D 

45  704AY 

40  704BY 


700CY 

70*rY 

700GY 

714AY 

718AYk 

720B/C/DY 

73SA 

730A 


FULL  LINE  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
) UHF  N  BN  BNC 

UO-7  UO-23  UO-S7  UO-102  UO-175  UO-2S4 

UO-ia  UO-24  UO-67  UO103  UO-170  UO-S&S 

UO-18  UO-27  UO-M  UO-104  UO-186  UQ-200 

UO-10  UO-27A  UO*83  UO-lOft  MX-195  UO-M4 

UO-21  UO-20  no-55  UO-108  UO-107  UO-274 

UO-21B  UO-80  UO-50  UO-109  UO-201  UO-275 

UoSi  UO-S?  UO-57  UO-107  UO-206  UO-200 

U0^22B  UO-58  UO-171  UO-230 


KLYSTRONS 

2K33  7f7A 

2KS4  707B 

2K5$  723A 

417A  723A/B 


MISCELLANEOUS  EQUIPMENT 

Amparax  IBM  Gamma  Countar . $  9.17 

Powantat  1226— II5/230V  Input— 0>270V  out 

?9  amp .  37.00 

2CV2AI  Sarvo  AmpllOar .  0.95 

Sparrv  A*3  Hvdraulle  Sarvo* .  3.95 

EIMAC  35  Tu  lonipptlan  Gaufa .  5.95 

ATR  Invartara  6VDC  ta  no  VAC  50  ey  75W. .  19.95 

ID-9/APM.4  Indicator .  29.50 

R*7/AP8*2  Raeaivar  .  49.50 

R-79/APS*l5  Raealvor  . 49.50 

8CR>S22  Trantealvar  .  36.95 

RT-7/APN-I  Tranacalvar— la**  tuka* .  6.95 

FL.6  1020  cjrcia  filter .  1.37 

RM-29  ramota  control  unit .  9.95 

RM-14  ramoto  control  unit .  6.96 

RTA.IB  12/24  V  dynamotor .  40.00 

BC.I206-CM2  Raealvor  .  7.95 

CY.230/MPG-I  Radar  Canaolo . . . 57S.or> 

G.E.  Typo  JP-I  poripbla  currant  trantformar. .  32.50 

ASB-4  Radar  aoulp.  Complata . 69.75 

AN/AP8-I3  la**  tuba* .  12.95 

T.9/APQ.2  la*a  tabo* .  16.50 

BC*St5A  complata  .  18.95 

RCA  AVR>I5  Baacan  Reevr .  IS.SO 

TBY  Tran*>Rcevr  .  29.95 

Pionaar  Tjrpa  800-IB  Inverter*— 2W0C  to  t20V 

600  cy  7  am#  AC  (u*ad) .  22.65 

G.E.  Inverter— 28VDC  to  120  VAC  600  cy 

750VA  I  (A .  39.50 

Navy  SD-3  Itadar  complata . $1200.00 

Navy  DP-14  Dirtetloa  Finder  cam^ata . $355.00 


PL-325 

80-239 

80-204 

TM-201 


PL-259A 
PL-274 
PL-28 1 
PL-293 


MC-277 
MC  320 
PL-258 
PL-359 


M-859A 
M  300 


OIL-PILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Prl  465y  M  ay.  800.  I ISV  200VA  Intulatod  for  MKV 

DC— G.  E.  Form  £18—36'  x  13*0 . $125.00 

I  ISV  250VA  Inaulatod  for  S5KV 
OC— «.  E.  Form  EIR— 29'H  x  l2'/b'D... .$125.00 


r>-t03950  E8-685090-5 

D-100182  £8-089172-1 


49120 

40121A 


TYPE  "J"  POTENTIOMETERS 
$1.25  eoch 

Roalo.  Shaft  Real*.  Shaft  Real*.  Shaft 
*9  SS  9K  14'  59K  13* 

*•  9/1**  I  9K  3  8*  IfOK  SS 

109  SS  9K  1^3*  IfiK  5/1** 

199  14*  I9K  SS  liiK  3/8' 

299  SS  il9K  3  8*  199K  1/3* 

359  1/8'  liK  ir  1S9K  1/3* 

599  5/1*'  15K  SS  299K  3  8* 

5*9  ly  IISK  1/3*  359K  SS 

599  9/8*  39K  SS  359K  3  4' 

*59  1  2*  35K  SS  359K  3 '8* 

_ _  IK  SS  35K  14'  599K  SS 

.$34.50  2K  3'8'  39K  1  1/8'  594K  1/4' 

3599  SS  49K  SS  599K  7/1*' 

4K  SS  59K  SS  1  Med  SS 

5K  SS  5*K  1/4*  3.5  Med  SS 

99K  3  8*  5  Med  SS 

DUAL  "JJ**  POTENTIOMETERS — $1.95  each 

59  SS  999  SS  |1  M^  SS 


VOLTAGE  DIVIDER 

G.E.  Cat.  82488806-1  and  90019346-1  17.240.400 
fOM*  MKV  7^1  ratio  wire  wound  tbialdad  oil- 
Rllad  40*8  X  12*0 . $77.50 


20  LOW  INERTIA  SERVO  MOTORS 

KOLLMIAN  Tjfp.  tse-oe.o— 85/6SV  IDS  ey  •  w«tt» 

2650  RPM — n«. .  ...  .. 

DIEHL.  Tyx  FPE-25-M  7SV  60cy  4 
n«t  . 


OIL  FILLED  CONDENSERS 

VDC 


MFD  VDC  Price 

.1  3599  .49 

1-1  3599  3.85 

33  3599  19.89 

8X.3  4999  3.95 

1  5999  4.88 

.9I-.93  *999  l.*8 

.1  7999  1.79 

3  13599  38.95 

.949  1*KV  4.79 

.95  1*KV  4.95 

.975  t*KV  8.95 

.39  39KV  18.99 

59  339V AC  '  3.95 

7  **9VAC  4.35 

8  **9VAC  4.59 


UTAH 

G.E.  686626 
G.E.  65G-627 
G.E.  K-2469A 
AN/APN.9  (901756-501) 
AN/APN-9  (901796-502) 
AN/APN-9  (352-7250) 
AN/APN-9  (392-7251) 
Wa«tinfhau*e  132-AW 
Waatlnphou**  232.AW2 
We*tin|heu*a  232-6W2 


UTAH 

AN/APN-4  Block  0»e. 
Phileo  352-7149 
Philce  352-7150 
Phllee  352-7071 
Pfilleo  352-7179 
Raytheon  UX-7350 
W.E.  D-I9t3l0 
W.E.  D-163247 
W.E.  0-163325 
W.E.  D-I0466i 


SOUND  POWERED  TELEPHONES 

U.  8.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.8.1.  A-260  W.E.  D-I730I3 
A.E.  GL832BAO 
ANY  TYPE— $14.85  EACH 
T8-i0  Typo  Handset* . 88.92  aa. 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Prl.  IlSV  60  cy 

8oa.  6290V  89  MA— 12.5  KV  In* . $18.50 

e.E.--Prl.  I  ISV  60  cy.  Sao.  e250/3850/2600V  56  MA 

12.9  KV  In* . $18.90 

RAvthaofl— Pri.  IlSV  80  cy  Sao.  8500/6450V  CT  43 
MA  Harmatleaily  **01*9 . $U.50 


F.W.  BRIDGE  SELENIUM  RECTIFIERS 
AC  VOLTS  INPUT  -  18  I  AC  VOLTS  INPUT  • 
DC  VOLTS  OUT  •  14.9  DC  VOLTS  OUT  •  - 


AN/APA.23  RECORDED 

Sweep*  any  rpcalvpr  throufh  Ha  tuninp  ranpa  and 
parmanantly  record*  froouaney  and  time  of  racalvad 
alpnaU  on  paper  chart.  Power  Input— (motor)  27V 
DC  i.5A.  and  (racordar)  80/1 15V  AC  60-2600  cy 
i35W. 

Orlpinally  daaiined  ta  record  pul*#  or  *lno-wavo 
modulated  aipnal*  racalvad  AN-APR-l.  AHJ 
APR-2.  AN/APR-4.  AN/APR-S,  8C-348.  $-27. 
8X-28.  BRAND  NEW  . $147.50 


CRYSTAL  DIODES 

M  1N33  $1.49  111 

»  1N33A  3.35  If 

I  1N33B  5.35  II 

M  1N37  1.79  II 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.|-20(V67P,  7.9  KV.  *'E*’  Circuit  I  Microcac. 

200  PPS.  67  ohm*  Imped.  3  •aetlons . $4.30 

7.5  E3-3-200-67P.  7.5  KV/^E"  Circuit  3  mieroaoc. 

200  PPS.  67  ohm*  Im^.  3  section* . 16.75 

7.9  E4-I6-60-67P.  7.5  KV  “E’*  Circuit  4  sacttan*. 

16  fflicrococ.  M  PPS.  67  ohm*  Imaod . $'  '5 

15  E4-.9I-400-50P.  I5KV  *‘E'*  circuit  .91  mien '•*. 

400  PPS.  50  ohm*  impod,  4  ioetlona . $12.00 

I9-A-I-400-50P.  I9KV.  ^'A”  Circuit.  I  mieroaoc. 

400  PPS.  50  Ohm*  Impod . $37.50 

19  E7.2.200-50P.  I9KV  **E"  Circuit  2  mierosoc. 
200  PPS.  90  ohm*  impod. y  7  aoatloni . $42.00 


130  VAC  ViWAVE  STACKS 
75MA  8  .88  |  159MA  $1.39  I  359MA  81.79 
199MA  1.19  1  299MA  l.57|  499MA  3.*# 


ANTENNAS 

AT-38A/APT  (70  to  400MC) . 

AT-49/APR-4  (300  to  3300MC) . 

D7-2  Loop  aatouna  with  podaatal . 

AN-74B  (125  lP  I90MC) . 

AN.65A  (P/0  SCR. 521 . . 

AN-88A  (P/0  SCR-521) . 

AIA^CM  conical  scan . 

ASB  Yapl— 5  olomont  450  to  960MC . 

A8B  Yaei^Ooublo  atackad  5  element . 

ASA  YMl—Doubl*  atackad  370  to  430MC. 


GENERATORS 

o  Eclip*o.Plono6rty9*7l6.3A  (Navy  Model  NEA-3A) 
Output^C  IlSV  I0.4A  800  to  1400  cy.  I  <5:  OC  30 

Volt*  60  Amp*.  Brand  New . 838.50 

e  Eellpao- Pienaar  type  1235-IA.  Ci^put-^  Volts 
DC  15  Amps.  Brand  New— Oriplnal  Packlnf.  .815.50 


THYRATRONS  &  IGNITRONS 

OA4G  PG-41  PG-371  733A 

CIA  PG-97  393A  873 

1C31  PG.*7  394A  884 

3A4G  PG-81A  GL-418  889 

3B4  91  KU-910  1**5 

3D31  PG-99  KU-933  1994 

3C31  FG-19S  KU-938  3959 

4C3S  PG-1**  KU-434  3951 

C5B  PG-173  WL-453  I  9959 

C*J  FG-178  WL-973  5591 

FG-t7  RX-333A  WL-*77  5553 

FC-33  FG-339A  WL-*81  5957 

I  95*9 


SYNCHROS 

Six#  I.  3.  9.  5.  7  and  8  •ontraters.  meter*,  control 
transformers,  dlfforaotlal  panarators.  and  dilfarantlaJ 
motar*  In  ateok. 

IF  *DG  X  C-78348 

8B  *G  2J1F1  C-78349 

5CT  7DG  3J1G1  C-78419 

9D  7G  3J1H1  C-7S41I 

9DG  A  C-*49*8-9  C-78415 

9P  B  C-59791  C-79Mt 

5G  M  C-99499-3  C-78354 

9N  N  C-*949*-l  C-7S979 

SBND^OR.COMPLKtX^LlSTING 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


EACH 


ToriM  20%  cash  with  order,  bolooce  C.  O.  O. 
unhss  rat9d.  All  ptic9S  f.O.B.  our  worohooso, 
PMh.,  PeiiM.y  subioct  to  chort^o  without  itotico. 
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SEARCHLIGHT  SECTION 


WOUND  PRECISION  RESISTORS 
2%  OR  BETTER 

Vi  Wott— 30* 


NEW  COAXIAL  CABLES 


Ra-2MJ  &3 


RO-94/U  71  I7f 

*N«  mlniauM  ordtr- 
Add  25%  ftr  ordor* 


RO-M.U  71 
RO-47/X;  M 
KO-a9/U  72  S 
R(J-41/U  67.6 

Ra-64/U  68 

RO-66/U  63.6 

RO-67/U*  06 
RCK68/U*  63.6 
RQ-60/U*  73 
RO-77/U  48 

RO-78/U  48 

«th«r«  250*  minimum 
IMB  than  1.000  f4«t 


COAXIAL  CABLE  CONNECTORS 


1.45  •  UU  27A/U 

l.M  I  UO  20/t;  —  , 

2.10  I  UO  so  U  2.50 

1  UO  67/U  2.30  I 


DIFFERENTIAL 

11SV.,  60Cyc.  $3.95  00. 

#C7t249 
3H*  dia.  a  8%*  lono 
Used  bPtwfvn  two  #i'78248'b  a«  dampm^r.  Can 
bo  converted  to  3600  R1*M  Motor  in  10  mlnuten. 

Converstno  theet  tmpplird.  (Converted) . $4.50 

Mauatint  Braekatt  —  (Bakeitte)  for  aelamR.  and 
dUTerentlaU  tbown  above . 350  oalf 


2J1G1  SELSYNS 

BRAND  NEW 

400  Cycl* 

Can  ba  usad  an  86  ayala 


$1.90 


IlJoY 

l>140HW 


JONES  BARRIER  STRIPS 


I0-140HW  .53 


ITJ?W 

6>141 

6-141MW 


ITJTy 

10-141 

17-141Y 

3-142 

3-143 

3-160 

3-150 


UNIVERSAL  JOINT 

3  16  •  ho!.  «  3  8  •  O  D 

Steel  or  Aluminum 
N  '  50C 


PULSE  TRANSFORMERS 

ITAH-M62.  M7»*.  9340 

WK8TF.RN  ELFX^IC— niBlSlO.  K8-W00.  I>»0«17S. 
K8  0.^6^.  K 8  9861.  KR-8696.  KB-13161.  K8-9365 


Alw  3.'.2  72.'50-lA;  SSI-TIM-IA.  T- 1129611  60 

Bathtub  Condanstrs 


1.000 

600 

600 


Ndon  Glow  Lamp  NI14 . 

TYPE  J  POTENTIOMETERS  $1.25  EA. 


GEAR  ASSORTMENT 

I  par  too  imall  auartad  fvt.  Mart  ara  Btalnlaaa  ataal  ar 

9  Ft,  braBB.  ERaerlmantarB  dfeamj^^^^^^^^^^^^^_^_Only_58jO 

VERNIER  DIAL  or  DRUM  (From  BC-221) 

^  OIAL^^b*  dIa.  0-100  In  366*.  Black  with  illvar  martt. 
49  Hat  thumMack.  DRUM— 0-50  la  110*.  Black  witli  $11- 
45  var  marks  . 

'S  BLOWER  a  MOTOR 

w  *1%.  matar  27'/s  V.D.C..  l/lOO  H  P..  3.500 
6.  Canllr  *  *  “  - - - 


1.000 

l.SOO 

3.000 


100-K  3  8 


33  147.6 

330  4 

Yt  Wott — 30d 
360  4.000 

370  4.300 

398.3  4.4M 

400  4.6M 

6.000 
6.900 
0.600 
7.00U 
7.300 
7.600 


866 

1.600 

3.600 


414.3 


8.000 

3.600 

14.886 

16.000 

16.760 

17.000 

30.000 

37.000 


ALLEN  SET  SCREWS 

4-^  I  1/8  8-33  1  1/8  8-33  13/16 

4-40xS'18  8-33  B  3/8 

ALL  SWEa  51.86  pee  106 

NEEDLE  BEARINGS 

B106  1'3*  widt  6  0*  13  16* _ 3M 


Wroppad— BALL  BEARINGS— Naw 


Mfi 

PafnlrlSKS 
N.D.  62a2CUM 
Pafnlr  rsaaw 
Pafalp  646 
ITMKtN 


3  16* 
11* 

I  37  64* 


OD 
1/3* 
1 3/r 


1/6* 
6/16* 
16 '82* 
89'33* 


CAPACITORS 


.005 

.006 

.0063 


POSTAGE  STAMP  MICAS 
MMP  MMF  MMP  MMF  MMP  MFD 


S8 

MFD 

.001 


.0011  MFD  to  .001836  MFD . 74 

.003  MFD  to  .0083  MFD . lA 

.01  MFD . 3A 

SILVER  MICAS 

MMF  MMF  MMF  MMF  MMF  MMF  MFD 

10  61  120  370  470  876  .  00383 

18  60  126  326  488  MFD  003831 

33  63  150  360  600  .001  .008 

23  66  ISO  870  610  .001626  .OOU 


118  760 

Priea  Schadula 

10  MMF  to  .001  MFD . 


1  Watf— SSd 

16  8,000  9.0W 

370  3.300  10.000 

420  7.000  12.000 

1.000  8.350  33,000  84, 

8.000 

1  Wott— 450 

IM.OOO  2«0,000  S20.000 

132,000  270,000  348,000  M, 

200,000  200,000  600,000  OM. 

700 1 

MFOOhm,  I  W.tt,  I%— •M;  5»— 454 

2  Watt— 404 

3,000  4,386  8.000  0.000 

AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONEI  WIREI  WRITEI  YOUR  NEEDS 


MFD  BC  346— H,  J.  L.  0.  P.  Q  — writa  far  pricaa 


100.000 

106.000 

120.000 

138.000 


DELAY  NETWORK— ALL  14000 

T  ll^Approi.  1.1  micro  aec.  delay . ^ 


CHOKES 


i^lleorj^OOmo^^j^^ 


SAG  FUSES 
AMP  Par  laa  I  AMP  Par  lOa 
H .  »4.aa  H .  84.9# 


IN 


amp  Par  1( 

6 .  " 

10 . 

16 . 

30 . 


19 


AMr  rar  laa 

g:::::::  tS 
1^;;:::::  };S 


4AG  FUSES 
AMP  Par  taa 

3 .  $3.aa 

8 .  3.0# 

3.a# 


Ftna  HaMar-For  4AO  Puaa.. 


3.# 


30 .  STB 

36 .  3.9 


MPD. 

.116 

.136 


f.D.C. 

86.000 

37.000 

36.000 

20.000 

16.000 

16.000 

12.000 

10.000 

8.000 

8.000 

7.600 

7.600 


8,000 

6.000 

6,000 


4.000 
3.000 
3.000 
3  000 
3.500 
3.000 
3.000 
3.000 
2.000 
3.000 
3.000 
3.000 


OIL  FILLED 

PHca  I  MPD. 


1.65 

1.36 

3.45 


Bropd  Naw  METERS— Guorantaad 

AM.  VLW.  1V4*  53.29  |  O  M  Amp.  D  C.  3>*  t2.S 
OOY.D.g  3V...  3.5ai9-T.5V.  A.  C  5HV..  3.48 

SOUND  POWER  HANDSET 

Brood  Now! 

Ineludaa  8  fL  cord.  No  battarla# 
or  eztwnal  power  aoorea  naad, 
_ 

Soand  feworod 
Ch«t  Set  RCA — 

With  24  Ft.  Cord 

$17.60  par  pair 


TIME  DELAY  RELAY 

BarthMO  CPX  34164  R8  lOlM -66  Bm. 
.  116  60  FTTl.  .  AdJ.  60-76  SiamM  • 

IH  MMOd  rwTFUno  Uni.  iprlno  nnn  • 
Mwro-awitch  contact.  lOA  •  Holda  ON  aa 
loof  aa  power  U  applied  •  Fullj  < 


ONLY  . 

.  .B4.S0 

FILAMENT  TRANSFORMER 

1  •  V.  •  51  A 

PH,.  M5V..a8Cpt.-8aa.J„„  y.#  18  8. 

C  ar  24  V.  •  9  A 

$6.50 

DM  33  DYNAMOTOR 
la  28V  •  5A;  aat  575  V  •  .tIA 

....83.75 

lU  34  Cryelal  DIada . 

CARBON  MIKE— T.I7.  alliMly  aaad.  taaroMaad.  Naa 
5  feat  aard  and  PL88 . Md 

‘•a 


TIMING  MOTOR 

1 16V..  6t  on..  I.  l•6nllo■  Co. 


B  RPM 

. II.M 


BRABHETTI  BLEEVIHB  ....ftawit— 00  t—t . 31,00 

Mlalaea  OrOor.  t3 . All  ordw.  f.e,k.  PHILA.  PA. 


WATER  TIGHT  JUNCTION  BOX 

14  6.1164  PMl.  17'i25-i6H*,  hlnoed  lid,  3  won.  puul. 
Apomx.  wt.  50  lb . 33.60 


RELIANCE 


MERCHANDIZING  CO. 


Arck  St.  Cor.  Croekty  Philo.  3,  Po.  Tolophono  A/ttOfihoufo  6-4927 
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SEARCHLIGHT  SECTION 


ELECTRONICRASFT 

INC. 

27MILBURNST.  BRONXVILLE  8,  N  Y. 

PHONE;  BRONXVILLE  2-0044 


400  CYCLE  TRANSFORMERS 

AUTO.  400  CT.  O.E.  CM  No  „ 

KVA  .»45»— 5S0P.  Voltt  4M/S45/IS0/1H.  N««^ 

FILAMENT.  400/MOO  et. 

H5/115V.  Output:  »T»A/!VIA/5VSAy5V3A/5VSA/ 

5V4A/4.3V4A/4.S5A.  Now  . 

THYKATHRON  POWER.  400/1400  w.  RwJhooB 
UI-8874.  400/1400  cj.  Prt:  115.  Seo:  60-0-50V  M 
1.5A.  4.3V  at  I.IA.  Toot  r.m.A  1780.  Now.. *2.75 
PLATE  WECO  KS9540.  400/400  CT.  Prl:  115V.  Roc: 
1350-0-1350  at  .057A  (1700  V  lUUl).  n«2P»t 

ohldod.  WL  IS  Iba.  Now . 

Plato.  Thordarwn  *T444tO.  1460  VA.  Prt:  105- 
110 V.  500  CT.  1  PH.  See:  5400V.  Ontor  tapwd 

1.5KV  Uuulatlon.  Brand  now . *40.50 

SCOPE  PL.  &  FIL.  WECO  055*.  400/14M  CO 
Prl:  115.  HV  Wd*.  1115V  at  .OOSA.  PIL^W^ 
6.4V4A/1.5V1.75A/4.4V.4A.  ElocatM  ohldod.  «L 

1.4  Ibo.  New  . R-?* 

FILAMENT.  400/1400  epa.  WECO  KS056*.  JTl: 
115V.  See:  1.2V1.15A/4.S5V1.5A  Decotat  oUdod 

Wt.  0.5  Ibo.  .New  . 1I.45 

PLATE  A  FIL.  400/1600  CT. 

Sec:  *1=110*VDC  at  1.5MA.  Sec.  »1=400VDC 
at  ISOllA.  Ftl.  Seco:  4.4V4.SA/6  35V0.8A.  (ln.e. 

I500VI/5V1A/5V1A  . »*.»5 

RETARD.  400  CT.  WECO  KS959*.  4  Henrr 


MICROWAVE  RECEIVERS 

AN/APRw|  RecelTcn  and  tunlnt  unlta  TN*1  (S8 
to  95  MCI  TN  S  (76-SOO  UC)  T.N-S  (300-1000 
MCI. 

AN/APR>4  Rrc«lvert  and  tuning  unlta  TN-  16 
(38-95  MC)  TN'17  (  76-300  MC)  TN-18  (  800- 
liXK)  MC). 

AN/APR-5A  ReceiTen.  1000  to  6000  IIC 
Range. 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS,  ETC. 


2.5  KVA  MG  Set.  Diehl  Elec.  Co.  120V  D  C.  to 
i20V  A  <•.  «0  <ry.  ll»h.,  .4PK.  Complete  with  Mag¬ 
netic  Controller,  2  Field  Rbeoe  and  Full  Set  of 
Spare  I'artia  including  Spare  Annaturee  for  (lenera- 
tor  and  Motor.  Full  apeos.  on  reiiueat.  New  $265.00 


2  KVA  MG  SET.  O’Keefe  and  Merritt. 

115V  DC  to  liov  AC.  50  €7-  Idlea  at  3  Ph  tTnn 
motor  on  306V.  50  ey.  New.  Eaport  crated  $165.00 


MODEL  AN/APAOO 
PANORAMIC  ADAPTER 


1.2$  KVA  MG  SET.  Allla-Cbalmers. 

230  DC  To  120  AC.  60  cy.  1  Pb.  Fully  encloaed. 
RplaAbproof  Hall  Reartngii.  rentrifucal  Aarter. 
New.  cempleta  with  Ut  af  Spare  Parts _ $150.00 


MG  Set.  OnanMO-215H.  Navy  type  PC/IS.  Inmit 
115/230,  60  ey.  1  Ph.  Output  115,  480  cy.  1 
Itnow  and  26V  DC  at  4  ampa.  New . $290.00 


MG  SET  FOR  NAVY 

TTpe  CO-21S02. 

440V  AC.  60  ey,  8  Pb.  1 
800V  DV.  New  . 


DYNAMOTOR.  Navy-Typa  CAJO-211444. 

lOSnSOV-lK*  to  13V  DC  at  40A  or  26V  DC  at  20A. 
Radio  filtered.  Complete  with  Line  Switch.  New 

$61.50 


60  CYCLE  TRANSFORMERS 

FILAMENT.  Raytheon  Hyperall  Core,  Prt:  115V. 
Sec;  6.3V22A/6  3V2.4A/8.8V2.25A/6.3V0.6A  Ina 

for  1700V  . I®-** 

Hleh  Reetance  Trant.  O.  E.  type  T-35(^.— 60  cy.. 
Voltage  11200-135.  Inductance  H.V.  Winding  135 
Henries  Output;  Peak  Voltage  22.IKV.  C»X. 

8.31806.W1.  New . $69.50 

Hi|h  Velta9e  Trant.  Weetlnghouae  Prt:  115.  60  cy. 
Sec;  15.000  CT..  60  MA.  Good  for  Hl-Pot  teat  eet 
up  . *24.50 


Ph.  2.04  Ampa.  New. 


Providat  4  Typas  of  Prasantotionf: 

(1)  Ponoromic  (2)  Aural 
(3)  Oscilloprophic  (4)  Oscillotcopic 

I>e8itmed  for  use  with  receiving  equipment  AN/ 
,7.  AN  AUR  5.  AN  APR  4.  SCR  '•'<7  or  any  n 
[with  I.  F.  of  455kc.  5.2mc.  or  SOmo. 


OYNAMOfOR  —  1 
SCR522  Tranamltter- 
port  caaea  . 


PE94(*.  For  uae  t 
river.  Brand  new  In 


AMPLIOYNE— O.  E.  Model  5AM2IJJ7.  4600 
R.P.M.  Motor  Compound  wound.  150  Watta.  In- 
ptit :  27V  DC  Output :  60V.  DC  Big  Corpa.  U.  8. 
Army  MO-27-B.  New . “• 


SUMMARY  OF  CHARACTERISTICS; 


PULSE  TRANSFORMERS 

PULSE.  WECO  K8-9563.  SuppUee  voltage  peaka 
of  3500  from  807  tube.  Teeted  at  1000  Pulaea/aec 
and  5000V  peak.  Wdg.  1-2=18  ol^  W^  **2f  I* 
ohm*.  L  of  Wdg.  1^*.073-.082H  at  100  e».$$.00 
PULSE.  WECO  K8-161S10.  50  KC  to  4  KC— 4MC 
IV  Dla.  1  IV  high.  120  to  2350  <Am* 
New . 41  W 


.929.50 

AMPLIDYNE— Edison  type  5AMStNJ18A.  Input: 
27  Tolta  44  Amps  .  8300  RPM.  Output:  60V  TO  at 
8.8  ampe.  530  Watu.  New . $22.50 

INVERTER— O.E.  Model  50-81NJ3A.  Input:  24V 
DC.  output;  115V.  400  cy.  485  Va  New... $24.50 


SENSITIVITY:  "A"  channel.  400  mlcrovolta  or  lean 
per  ht’  beam  deflection  "R"  channel.  4iK)  micro- 
volta  or  lese  per  beam  deflection.  “C”  channel.  | 
I  volt  or  lesa  per  beam  deflection. 

RESOLUTION:  12  kilocycleii  at  3  db  down  from 
peak,  sweep  control  at  maximum,  using  CW  signal. 

PRESENTATION:  Panoramic  ("A . 

oela):  Oaciilographlc.  ”C”  channel. 

SWEEP  WIDTH:  Channel  A. 

:  overall  I  Channel  H.  ^  500  ke  < 
inel  C.  ±  I  Me  (2  He  overall). 


50  kc  (100  kc! 
r*  overall)  Chan  ; 


RAYTHEON  VOLTAGE  REGULATOR 

Adj.  Input  tapa  95-130V..  60  cy.  1  Ph.  Output; 
115V,,  60  Watta.  H  of  l<b  Reg.  Wt.  20  Iba.  6W*  H 
X  8>4*  L  X  4^1^  W  Overload  protected.  Sturdily 
oooatrueted.  Tropteallaed.  Sp^al . $14.7$ 


-Leland  Elee.  Co.  Model  PE206A.  In- 
C.  .38  Amps.  Output.  80V..  806  cv. 
w  . $I7.$0 


PE  218  INVERTER— O  K.  J8169172  Inp 
IH:.  Output;  115.  400  cycles  at  1.5  KVA. 


^  2dh  from ' 
out  position 
>la(e  through 


GENEMOTOR— Carter  6V  DC  to  400  V  DC  at  87.5 
mils.  New  . $39.50 


HIGH  VOLTAGE  CAPACITORS 

.25  MFD..  20KV  . $H 

.25  MFD..  I5KV  .  1^ 

I  MFD..  7.5V  .  i 


O.C.  MOTOR— O.E.  Model 
27V  UC.  at  8..1A.  Field  6 
4000.  H.P.  0.5.  New _ 


;.4-’>0LJ2A.  Armature 
D.C.  at  2..3A.  KPM 
.  $22.50 


MOTOR  GENERATOR  MG. 

Mot4.r;  44('V.  3PH.  60  cy  . 
RPM.  Generator:  70V.  3Ph, 
Hvciter:  il.5DC.  lA.  New _ 


Iloltxer-Cabot 
1 '3HP,  IT.'JO 
Cy..  .UOKVA 
.  $67.50 


SOUND  POWERED  PHONES 

Westsm  Electric  No.  D17SS12.  Type  0.  Combina¬ 
tion  headset  and  cheat  mlcroi^woe.  Brand  new  In¬ 
cluding  20  ft.  of  rubber  covered  cable . $17.50 

Aatematta  Elee.  Ca.  No.  OL843AO  Similar  to 
above  but  Including  Throat  microphone  in  addition 
to  chest  mlcrophme.  Brand  new  with  20  fL  rubber 

covert  caMs  . $10.00 

U.  S.  Instrument  Ce.  No.  A'260.  Complete  with 

20'  caWe  and  plug  Brand  new  .  $13.50 

W.  E.  type  TS-I9M  Handset.  New  $16.50 


NOISE:  No  disturbance  in  exre**  of  2.5. noo  micro 
volts  Ivetween  2ih)kr  to  L’OOMi*  generate*!  b>  equipment. 
Overall  Dimensions:  19-9/16*  x  10>«*  x  ‘S*. 
Weight:  40  lbs. 

Power  Requirements:  11.5V 
With  2)  tuhe.s  including  3*  .. 

on  115  V.  60  cycle  soun'e  PRICE 


BC-348  RECEIVER  PARTS 

Dial  Mecbantam  aaeembllee.  1st.  2nd.  Srd.  4tb  I  F 
transformers.  C.W.  oec.  and  xtal  filter  trana.  with 
xtali.  All  R.F.  colls.  Front  panels.  Shock  mounts. 
Large  quantity  mlac.  hardware  sub  aasembliea.  etc. 
Wnte  your  requlrementa. 


A.C.  60  cycles.  1  phase. 
«'«pe  tube,  for  operation 
$245.00 


Tech  Manual 


PARABOLOIDS 

spun  klagneslum  dishes  17H*  diA  4*  deep.  Mount¬ 
ing  brackets  for  elevation  and  axlmuth  control  on 
rear  14  x  IS*  opening  In  oenter  for  dlnole. 
Brand  new.  per  pair . $8.75 


LINEAR  SAWTOOTH 

POTENTIOMETER 

VY.E  KS.15138 

Has  continuous  resistance  wind¬ 
ing  to  which  24  TiiitM  D  C.  i 
fnl  to  two  fixed  taps  ixn*  apart 
Two  rotating  hru-sbea  180*  apart 
take  off  linear  sawtooth  ware 
voltage  at  output. 

Brond  New  $$.50 


MISCELLANEOUS  EQUIPMENT 


SWEEP  GENERATOR  CAPACITOR 

High  speed  ball  bearings.  Split  stator  silver  plated 
coaxial  type  5/10  mmfd.  Brand  new . $2.50 


T8-127/U  Lavoie  Freq.  Meter— 375  to  725  MC. 
TS  4TArR  Test  Set— 40  to  500  MC. 

213-A  DuMont  C.R.  Modulation  Monitor. 
BC1203B  APN-I  Test  Set. 

6255A  H.P.  Interpolation  Oac. 

T8-23^ArN  Trwt  Set. 

T8-487/U  Peak  to  Peak  VT\’M 
BC-221AE  Freq.  Meter. 

LM-13  Freq.  Meter. 


WESTERN  ELECTRIC  CRYSTAL  UNITS 
Type  CR-IA/AR.  Available  In  quaauty— followlni 
ftxiuencie*— fundamentals. 

5910—6350—637(^479—6510—6610—6870—6600— 

6940—7270—7350—7380—7396—7480—7580—9720— 

Kll^elaa. 

$1.25  each 


G.  E.  SERVO  AMPLIFIER 

Type  2CVIC1  Aircraft  Amplld\ne  control  sniplifler. 
115  volts— 490  cycle*.  Dual  channel,  l-^iploys  2 
0SN7GT  and  4-6V6QT  tubes.  Supplied  less  tuheN 
New  . $22.5(] 


AM  prices  indicoted  are 
FOB  Bronxville,  New 
York.  Shipmenfs  will  be 
mode  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  merchandise  guaranteed. 
Immediote  delivery,  sobiect 
to  prior  solo. 

All  Price*  Subiect  to 
Chong*  WHhout  Notice 
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TEST  EQUIPMENT 

Fmjwno  ModuiatMl  Generator. 
T>p*  IMA  Fre.ju«iey  M  MC— 50 
M( .  lUnfe  1  MC->10  MC.  Boon- 
ton  Rndto. 

8olar  Eiuneter  CapAdtor  Analyxer 

Tube  TVatar  Model  7050.  Ftxilco  110/ 
120.  AC  80  Cy. 

3*  trope  No.  IMA  C.R.  OaclUo- 
frapb  R.C.A. 

TVst  Set  I-180A.  Hiekok  Model  540 
Teat  Kiiulpment  Ttibe  checker. 

Sweep  Signal  Generator  Model  900 

MoMurdo  (Surer).  lUnge  2-228 
MC.  Output  O-.S  V  Maa.  105 
12.1V  50/60  Cy.  MW. 

PrtNiDency  Meter  BC221N  125-20000 
KC. 

PredtioD  5terle«  E-400.  Sweep  Gen¬ 
erator  FM-TVAM. 

Signal  Generator  Model  702.  Radio 
City  Product!. 

Standard  Signal  Generator  Model 
7^R.  Boonton  (Meaaureraenu 
Corp.1 

TrleTltlon  Calibrator  WR-39A. 

Mlcrorolter  Model  20-B  Perrla  In- 
utrumAt  Boonton. 

Signal  Generator  1-216  15-28  MC 
CKB  I15V/60  cy.  180-235  MC. 

Model  LU-1.  Radar  Teat  Equip¬ 
ment.  Frequency  meter  A  Teat 
Oarlllator. 

Induatrtal  Instrument  Bridge.  LB2* 
DRl.  10  Watt  115V  60  Cy. 

iDduatrlal  Instrument  Bridge  RN-1 

Hunter  rha^ng  control  analyaer 
Model  3721U. 

Blckok  Thermo  Ammeter  Model 
14T  #1*4270. 

Weeton  DC  MlUlameter  Model  #155. 

Leedn  A  North  T>-pe  S  Taet  Set 
#5300  #5410. 

RCA  Voltmeter  Ohmvft. 

Leeda  North  Galranometer  #2420A 

GB  thitput  Meter  #783A. 

Boonton  Q  Meter  Type  160AA  170A. 

Induatrlal  Bridge  LBtO. 

Wrtte  if  Phene  ler  Price 


CRYSTALS  Low  Froq. 


TOP  TRANSFORMER  BUYS 
TheM  XFRMRS  ara  Amy  Spec. 
All  Underroted. 


Cmk.  TrutfMW*— IISV/se-M  cm  InMit 
Item  H.V.  Amp.  Fllameiiti  Price 

CT-Ml  2169VCT  .175  7.5VrT/4A. 

2.SV/10A.  .  UAM 
CT-142  44SVCT  .660  5V/2A.  6.9V/1.2A  4.29 

CT-t2S  Mover  .940  AiVCT^A 

ASVCT/aA...  9.99 

CT-076  400V  .100  2X  13.6V/1 .  1.99 

Cr-424  ISOOV  .160  2.S/I2.  90/190. . .  9.99 

CT-19A  9$0VCT  .670  6.9/  4. 6.V1.9 

9  the .  239 

CTA71  llOV  .200  99/200.  9V/10. 

2.S/1A .  4.99 

CT-978  2900V  4  MA  2.S/2. .  9.99 

CT-M7  SOiVCT  .OSO  SVCT/9A .  239 

CT-721  5S0VCT  .100  A9/1.  2.5VCT/2..  2.99 

CT-99A  MIIOVCT  .010  A9/1A,  2.SVCT/ 

7A .  239 

CTAU  726V  .100  SV/9A.6.S/AS...  239 

CT-441  SOV  .200  SV/2.A  SV/13...  239 

CT.408  950VCT  .e24MA5V/9A .  2.79 

CT-931  SaSVCT  .006  SV/9A.  A9V/6A..  439 

CT-410  12$0  .e02MA  2.SV/2.IA. 

2.SV/1.7SA....  439 

CT-1S7  SSOVCT  .026MA9V/SA .  2.79 

CT-102  lOOOVtrr  .OSS  2SV/9A.A9V/ 

I.4A.  A9V/1.2A  9.M 

CT-066  S90V  .069  6.9V/1.2. 6.9V/ 

600MA .  1.79 

CT-919  9MVCT  .045  9V/2.  A9/7.9. 

6.9/9. .  139 

Filament  TrenafarmerB  HSV/S0-60  epa  lapui 
Item  RatHif  Caeli 

rr-029  i3.sy/i.iiA . 79 

FT-946  5VCT/19/9,  9VCT/A79.  5VCT/6.7S..  I.M 
FT-7tl  966  Tram.  2  a  2.S/SA. .  239 


SELSYN  TESTER 

Magnesyn  lOBtnunAQt  Field 
Teeter  AAF  43O2:;.?30  Spec, 
40772.  To  test  Indhidtial 
mag  Ind.  A  Emitters,  tor 
iMlating  Faults  lo  tnav 
nesvn  ayitems.  Brand 
new  .  990.00 


TUNING  UNITS 
for  BC  S7S 

TfT  e-tCKW  A200KC.  .. 
TUS  0200—  7700KC.  . . 
Tl’»  7700—  lOOOKC... 
Tl'20  aCHV-  600KC .... 

Price  sa.ao  ea. 


MIKIO 

R923  Used  OntNl 
ntMio  Imp.  .oa.ae 
HS33  Used  Ocmn] 
eo()  Imp  oa.ae 

HS.ioB  Rraiecc 
Klemenia  .  OOe  ca. 
Rubber  Earpluga 
for  HnSO  .  .  . 

10  for  ase 


MOBILES 
CAP  CD 


C410  Leee  Coedi 


AN-GSC-TI 

CODE  TRAINING  SET 

Complete  with  lO  keys. 
Coniiate  of  a  varleMe  pitrh 
eudio  oeellleter  powered  by 
power  supply,  do. 

o-ia-aa-iisv.  ac,  iis-aao 
> .  Voltage  aelertable  by 
awitrh.  Haa  loudspeaker  and 
volume  ctmtrol.  Contained  la 
camlTsw  eaae  17  it  lOVk  a 
13".  Ideal  for  rode  tralmng 
croups,  rluta.  achoola,  etc. 
NRU  original  boxes  Were 
oaeoo.  now  ee.  934.09. 


msoarao  szt. 

Cords  w/ Switch 
awl41.  Complete 

. 91.99 

r.aa  Mam  Mike 
Elements  ...4e« 
Corde  3  Cond. 
Color  eoded  ap- 
prox.  429.  Itcee. 
Hdhand  RBI.  ate 
HdbandHB30 .  a9c 


Amps  aa  aoo 

Oi’iglnally  Deet^ned^  Fur 

But  Mobiles  Report  Ex. 
Service  at  6  V. 

Complete  With  Mtg.  Plate. 
Filter  U-  X.  AUrtIng  Belay 
Mew  913  09 


PT-r76  Auto  I»VCT/I9M A . 

PT-91A  2i996V/5  MA . . . 

PT-46A  49mVCT  N.L.9%tol9*Hx6*Wx 

r  L39lba . 

PT-499  4IS9V/400  MA  IIH  a  9H  W  i  9*  D 

Tilbe . 

PT-7$-2  3790/9446/91 12VCT/77  M A . 

PT-29-1  4699VCT7.077 . 

PT-40S  Auto.  79V/IA .  . 

PT-160  1I29VCT/779  MA.  S90VCT/a2  MA. 

25lhe . 

PT-179  AbIo  I56/1U/117/119— .71A . 

PT-139  42V/46V/S0V/9SV/1S.2A  7H  ■  7* 


AT666  Input  6  ohms  2S0R  ohms . 

AT  SUB  MBitimatrh  Subouncer  200  obms  ISK  ohnw 

C.  T.  100Kobins/20Rohms . 

AT070  Input tor.rid250obms  OOKobmsHl  Fl.. 
ATS66  Input  to  Grid.  900/200  oham:  SOK  obms.  . 
AT227  Output  to  line.  7900K  5pp  obms  CT  209— 

AT3S9  Out^t  PP  6U  to  300/20/12/16  obms  29 

ATt7l  UMV.  Output.  HI  FI.  PH  20K  ob’iM  ^ 

I9/7.9/9/9.7S  1.29  500  obma . 

AT$94  IntersUge.  lOK  obom:  290K  obma  ISdb 

LevH  . . 

AT769  laput  600  f»bmt  to  SOR  obms . 

AT707  Interstegs  ouncer  lOK  ohms  129/125K 


Feeder  Support  IN81-IN8S  Por«. 
Standoff  1-1/2  H  x  1-3/16  I) 
108  00..  10  for  758 
Feeil  Thru  IN84-X81  Complete  w/ 

Hdwre . 158  ea..  10  for  91-29 

Feed  Thru  lispp  Bowl  81m  ^  X83 
for  2%'  hole.  6%  L  i  8Vdla. 

91.29  ea. 

ANT  Inmlators.  IN86  9%  L  x  1  i  1 
188  M..  19  for  91.50 
Feeder  Rpreadors  2-11/19  x  7/18* 

r  C  to  C  Holoe . Frico  108 

Feeder  Spreadero  2W*  L  x  H'  Bq. 

1%  C  to  C  Holae . PHoo  98  ea. 

Lorke  SuHpeoaloo  Ina  Cat  #  CAL 
81249.  18*  L  X  r  D  .  .Prlea  919.99 
Telephone  Knob  Insulator  Whlteall 
Tatum  #4.  Heavy  Olaaii  Priea  92.29 
_ Many  Otbera— Wrtte _ 


PT-91A  liaooV/SMA. 
PT-976  12tVCT/10MA. 

PT.67-1  62V/9.SA . 

PT-IXA  209VCT/1.2A... 


OIL  CONDENSORS 

IM.  Valt.  FrM 


AT449  r>HverSKobmto4KohmPP6lAtoPI^$ 

Class  B  . 

AT21  Dual  XFBMR  300  obma;  300  obma  aad 

600  obms  290  K  ohms  . 

AT309  Output  9500  obms  19  obms  29W . 

AT419  OutDut  liK  obms  CT  to  Line  129  obms 

I7SW.  . 

AT649  Input,  l^ine  500  obms  T  Grid.  79Kobae.. 
Many  Otban 


Are  you  In  a  dead  spotf  If  you 
ran’t  get  a  good  T.  V.  Picture. 
Here  la  a  81g.  Corp.  Ant.  mast 
*10'  hl^  of  rugged  plywood  oonatror- 
tion  to  aolte  your  problem.  It  tele- 


dynamotors 


PRECISION 


Input  Output  Radio 

Volta  Aoipa.  Volta  Ampa.  Sat 

28  1.29  250  .050  RC  36 

14  6.2  390  .170  RD 19 

28  1.1  250  .060  AROJl 

28  14  320  Mn  SCR  508 

12  2.3  250  .060  BC  367 

28  1.25  k75  .070  BC  348 

28  7  540  .250  BC  456 

14  46  515  .110  SCR  506 

1030  .060 

2/8 

13/26  12.6  400  .135  SCR  515 

6.3  800  .020 

28  3.25  375  .150 

27  1  75  286  075  APN-l 

28  1  2  250  .060 

12/24  4/2  500  .050 

12/24  8/4  12/275  3/110 

12  9.4  275  .110  Mark  11 

500  .050 

12  225  .100 

440  .200 

28  10  300  .060  SCR  522 

150  jOIO 
14  5  .5 

28  1.4  250  .060  APN-1 

28  19  1000  350  BC375 

14  3  3  235  .090  BC313 

13  12.6  400  .135 

26  6.3  900  .020 

9  1.12 

14  40  1000  .350  MO  191 

2b  10  300  .200  SCR 

150  010  522 

145  .5 

6  32A  DY  22  ARC  3  DAO  33A 


"0  RESISTORS 

189  10.000 

JSO  18.000 

900  13.000 

430  17,000 

403  17.300 

aoo  80.000 

030  89.000 

IlOO  30.000 

4300  33.000 

5000  40.000 

7500  59,000 

9500  57,000 

10.000  75.000 

in.OOO  94.000 

;  ea.  lO  fee  •#  90 
O  150.000 

o  8aoK 

O  35UK 

;  ea.  tO  fee  99.90 
1  Msg.  79c  sa. 


T  .  U  .  f  a  r 
BCAR210  ar 
430 

3.2- -4MC 
5— •.2MC 

1.3—  I.9MC 
I— I.2MC 
Price  098  an. 
4— 6MCw/ 
44t9KC 
XTAL  $1.60 


PE101C 


BO  AR93 

23350 

35C04S8 

ZA^ 

ZA-066 

B-19  mk 


NEW— BC— 
906  FREQ. 
METER- 
NEW 

Range  16- 
$3.5  MC  — 
HaL  opera¬ 
tion  with 
preotalon  rel- 
TM  vamler 
dial,  tuning 
chart!,  0-500 
D.C.  mlero- 
ammeter.  di¬ 
ode  -  IVIode 
and  plug-ln 


P  OSaa  Dual  10 
Price  ee .  1 


DA-3A 


AMPS— R 

0-4  Amp  RF  GE 
2%  Acruraci.  n 
Scale.  3. 19*  dla.  lot. 
mocouple.  List 
$10.75.  Our  Price... 


5063 

PETSCM 

DM21 

CW21AAX 


EE  m 

TELEPHONE  REPEATER 

t'ssd  to  extend  range  of  9eld 
Ulepbonee.  teleg.  A  90  eye. 
ringing  poeetble  ever  lliMe 
coenptete  w/909  tube  A  phone. 

Peaiherweight.  Peiee  09.99 


»  P>«« 

Inciudse 


All  merch.  guar.  Mall  ordara  promptlj  tlllad.  All  priceu  F.O.B.  N.  T.  C.  BandMOorChk.  ObIf  ablpplng  ehga.  aant  C.O.D.  Rntad  coacaraa  aand  P.O. 


MIN.  ORDER  $3.08 

1:11  Liberty  M.. 


COMMUNICATIONS  EQUIPMENT  CO.  s.n 

New  York,  !¥.  Y.  Dept.  E6  4  Ana.  Rosen  Phone:  Dlgby  9-4124 


ELECTRONICS  — June,  1951 


315 


SEARCHLIGHT  SECTION 


Bulkhead  Feed«Thru  Aaeembly . . 

Praisura  Game  Section  15  lb.  cause  end  preea 


23.000  to  27.000  Me  BENCH 
TEST  PLUMBING 


Tubo 

2J27 

2Jit 

2J21-A 

2J22 

3J24 

2JS2 

2JM  PU. 
2234  Pkg. 
2J44 
2J41 
22*2 
3231 
S2M 
7ISDY 
72*BY 
72*CY 
72S-A 
7M-A 


2S20-28do  me. 
0345-9405  me. 
3207-3333  mc 
2992-3019  me. 
278(V-2820  me 
3249-3353  me. 
3257-3333  me. 
9000-9150  me. 
3000-3100  me. 
2914-3010  me. 
24.000  me. 

2720-2390  me. 
2300  me. 
2850  me. 
9345-9405  me. 
9345-9405  me. 


Onrer  to  eoeer.  .$14.00 
Choke  to  coeer.  $15 
Waveeulde  to  Type  **N** 

Adapter  . $4^.00 

Directional  Coopler.  Two 
hole  type  “'S"  output 

$45.50 

KIjretren  MeoM.  Pqulp 
ped  with  ttinable  termina* 
tion  and  mlerometer  ad* 


Wved.  to  Tyoe  '‘N’* 
Adapter  .  $15  50 

Wavemeter  Tee.  DB35S 
$32.50 

Maple  Tee  .  . 

Directienal  Coupler,  two 
bole  ISDB  roupllne  tep- 
••V  output  .  .  $25  '''' 

Preelelon  Cryital  Meant. 
Fonipped  with  tun  nr 
aUica  and  tunable  t«'r- 
mlnatlnn  .•  $125.00 

Tunable  Termination. 
l*rertnlon  adjust  ..$70.00 
Lew  Power  Lead  $35  00 


window 

M*  Twitt 


•XW"  MAGNETRONS 
QK  52  3150-3375  me. 
QK  59  3575-2900  me. 
tsjf  QK  61  2975-3200  me. 

QK  60  2900-3025  me 
Hew.  Guaranteed . Each  $57.50 


YOUR  RADAR  CALL  PAUL  J.  PLISHNER  SONAR  PROBLEMS 


8500-9500  MC  BENCH  TEST  PLUMBING 


T/t”  RIGID  COAX— H"  I.C. 

•V  RIGID  COAXIAL  TUNING  STUBS  with  Temler 

ftub  adjustment.  Gold  Plated . $17.50 

%  RIGID  COAX.  ROTARY  JOINT.  Preasuriaed. 

Sperry  «8U)613.  Gold  mated . $27.50 

DIPOLE  ASSEMBLY.  Pan  of  8CR-584. ..  $25.00  ea. 

ROTARY  JOINT.  Part  of  8rit-584 . $35.00  ea. 

RIGHT  ANGLE  BEND,  with  flexible  coax,  output 

pli'kup  loop  .  $5.00 

SHORT  RIGHT  ANGLE  BEND,  with  prensuiixlnx 

ntppie  . iS.fKi 

RIGID  COAX,  to  flex  c<tax.  c<inneetor . $3.50 

STUB. SUPPORTED  RIGID  COAX,  gold  plated  5' 

lenctha.  Per  length  . $5.00 

RT.  ANGLES  for  abore . $2.50 

RT.  ANGLE  BEND  15*  L.  OA . $3.50 

FLEXIBLE  SECTION.  15*  L.  Male  to  female. .  .  .$4.25 
MAGNETRON  COUPLINGS  to  V  rigid  coax,  with  TR 

pickup  loop.  Roid  plated . $7.50 

FLEX.  COAX.  SECT.  Approx.  30  ft .  $16.50 

CG  54/U— ^  foot  flexible  eection  ***  IC  preamirtxed 
$15.00 

%  RIGID  COAX.  Bead  Supported . $1.20 

SHORT  RIGHT  ANGLE  BEND . $2.50 


June,  I95J  —  ELECTRONICS 


Dual  Oeclllator- Beacon  Mount.  P/0  APSIO  Radar  for 
mounting  two  72.tA/B  klystron  with  cry-stal  mts 

matching  aluga.  shields . $42.50 

Dual  Oscillator,  Mount.  (Rack  to  back)  with  crvstal 
mount,  tunable  termination  attenuating  aluKS  $15.50 
Oiractional  Couoler.  rG-40/U  Take  off  20  Dll.  $I7.S0 
DIrectianal  Coupler,  AI'S-5  type  “N"  take  off  2h  DR 

calibrated  . $I7.5'> 

Rotary  J^nt  Choke  to  ('hoke . $10.0) 

2K2S/723  AB  Receiver  local  oscillator  KIvstron  Moito*. 
complete  with  crystal  mount.  Ins  roupling  and  rhok» 

coupling  to  TR . $22.50 

TR-ATR  Duplexer  section  for  abo\e .  Sfi  ' 

CU  i05/APS  31  Directional  Coupler  S5  DR.  $2S.'>0 
723AB  Mixer— Beacon  dual  Osc.  Mnt.  w/xtftl  holder 
$12.00 

TR-ATR  Sect  APR  15  for  11124  w/724  ATR  carltr 

W/1R34  A  724  Tubes.  Complete . $21.00 

Stabilizer  Cavity  with  bellows . $2> 

3  cm  169*  band,  with  pressurising  nipple...  ea.  $5.00 
3  cm.  90^  band.  14*  long  90*  twist  with  pres.surlzln( 

nipple  . . ea.  $5.0^ 

3  cm.  “S’*  curva  18*  long . ea.  $5.50 

3  owi,  “S’*  curva  5*  l<mg . ea.  $3.50 

3  cm.  riiht  angle  bends.  **£’*  plane  18*  long  cover  to 

cover  . ea.  $5.50 

3  cm.  Cwtlar  faad  dipole.  11*  from  parabola  mount  to 

feed  back  . ea.  $5.50 

3  cm.  diraetlonal  coupler.  One  way  waveguide  outpu* 
ea.  $l$.09 

Circular  Choke  Flanges,  solid  brass . S'e 

S«.  Flangas.  Fist  Brass . ea.  55e 

APS«I0  TR/ATR  Oupisxar  aectlon  with  additlmal  iris 

flanre  .  .  $10.0^ 

“X"  .^and  Praamplifler.  consisting  of  2-723  A/B  local 


3000  MC  BENCH  TEST  PLUMBING 


osclllator  bearon  feeding  waveguide  and  TR/ATR 

Duplex  sect.  Incl  50  pic.  IP  amp . $47.50 

15  Deg  Band  10*  choke  to  cover  .  .  $4  ^ 

S  Ft.  ^tions  choke  to  cover.  Silver  plated . $14. $0 

IS*  Fiexibla  S^lon  . $17. 5o 

TR  Cavity  for  724  A  TR  Tube . $3.50 

724  TR  Tube  (41  TR  I) .  .  .  .$2.50 

8WR  Meas.  Seetlan  A  L  with  2  type  “N"  output 
probes  MTD  full  wave  apart.  Bell  size  guide.  Silver 

plated  . $10.00 

Rotary  joint  with  slotted  sectlrm  and  type  “N”  output 

pickup  . $lr.5o 

Waveouidt  Section  12*  long  choke  to  cover  4S  deg.  twi'it 

A  2’^*  radius.  90  deg.  bi'nd . $4.50 

Twitt  90  deg-  5*  choke  to  rover  w  'press  nipple. . .  .$5.*0 
Waveguide  Sections  2H  ft.  long  sliver  plated  with 

choke  flange  .  .  $5." 

Rotary  joint  choke  to  choke  with  deck  mounting  $17.50 
3  cm  mltrad  elbow  “E”  plane  unplated . $12.00 

IV4"  X  »/•"  WAVEGUIDE 

Tunable  Termination.  Precision  adJast . $55  no 

Low  Power  Termination . $25.00 

Magic  Too . .  $45  00 

90  Dagrea  Elbows.  E  or  IT  plane .  $12.50 

Wavagulde  Lengths,  Cut  to  site  and  supplied  with  1 
choke.  1  cover,  per  length  $2.00  per  ft 

81  Oir-Couplar  WG  output  calibrated  —25  dh  nomtns] 
$17.50 

Flex  sections.  12*  Rubber  Coated . $14.50 

Mitred  Elbow  H  Plane  r051-VG.52 . $12.00 

6*  St.  fact,  choke  to  choke . $3.50 

APQ  13  Constant  Z  Rotat  Jnt .  .  .$22.'n 

CG  95B/APQ  13  12*  Flex  Sect.  IV*  x  N.'  OD  $19.00 
Wave  Gd  Run  lU*  x  H'Gd.  oomdsts  of  4  ft.  sort. 
w^RT  angle  bend  on  Mie  end.  2*  45  deg  bend  on 

other  end  . $5.00 

X  Band  Wav#  Gd.  I***  x  S*  O.D.  1/15*  wall  alumlntim 
Per  ft.  75c 

Slug.  Tuner  Attenuator  W.R.  guide.  Gold  Plated  $5.50 


SIGNAL  GENERATOR,  using  417A  klystron.  2700-3300 
mc.  Output  approx.  SO  mw.  115  vac  power  suppR 

With  tubea.  new . $425 

10  CM  RF  PACKAGE,  using  2J22  magnetron,  freq 
range  3267-3333  mc.  complete  «tth  powvr  suppiv  and 
pulaer  giving  apx.  20  kv  *9  30  A.  1  usee.  1000  PI’S, 
rower  output  265  kw.  rigid  coax  plumbing  thni* 
out.  Uses  417A  klvKtron  mixer.  6.Vc7  preamp.  rtils<  r 
Is  715  B  bird  tulte.  Complete  RF  unit.  puUer  unit, 
receiver  front  end.  mw.  with  tubes.  Requires  ll.lv, 

400  cy  ac  prinisrv  Konree . $385.01 

REGULATED  POWER  SUPPLY  for  OL  446  type  light¬ 
house  tubes  (2C40.  etc.)  115  vac.  60  odea.  Panel 

Mounting  I>«M  tuh«*s . $32.50 

10  CM  DISH  AND  DIPOLE  ASSY:  apx.  30*  paragoia. 
with  360  deg.  rotating  mechanism,  and  approx,  in 
deg.  tilt  mechaniam.  Operating  from  24  vdc.  With 

aelHvn  . $85 

10  CM  LOW  POWER  tunable  load  with  clre.  cover  $2?s 
COAX.  CRYSTAL  MOUNT,  type  N  connectors. .  $17.50 
RT-M/APG-5  10  cm.  lighthouse  RF  head  c/o  JDufr  - 
Reevr-TR  cavity,  compl.  reerr  A  30  MC  IF  strip 
^  urlng  6AKV  (2C40.  2C4.3.  IR27  llneupi  w/Tubea 
72IA  TR  BOX  complete  with  tube  and  tuning  piiing>‘ro 
$12.50 

MCNALLY  KLYSTRON  CAVITIES  for  707R  or  2K2^ 
Three  types  available . $4.00 


F  29/SPR-2  FILTERS.  Type  “N”  input  and  output 
$12.50 

WAVEGUIDE  TO  %*  RIGID  COAX  “DOORKNOB  * 
ADAITKU  CHOKE  FI.ANGK.  SILVER  I'LATED 

BRO.VD  BAND . $32  5 

AN/APR5A  10  cm  antenna  e<iuipment  consisting  of  two 
lU  cm  waveguide  aecttous.  each  polarized.  4.5  degre*‘H 
$75.00  per  set 

POWER  SPLITTER:  726  Klystron  Input  dual  *‘N“ 

oufiujt  . $5.00 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to 

IVs*  X  3*  Waveguide .  $35.00 

10  CM  WAVEMETER  WE  type  B43549  Transmission 
tvpe.  Type  N  Fittings  Veeder  Root  Micrometer  dial 
Gold  i’lated  W/calib.  Chart  P/o  Freq.  M«ter 

X-66404  A  New . $99.59 

ASI4A/AP.i0  CM  nek  up  Dipole  with  **N"  Cahlee 

LHTR.  LIGHTHOUSE  ASSEMBLY  Part  of  RT39  Al’G 
.5  A  APO  15.  Receiver  and  Trsw  Cavities  w/assoc. 
Tr,  t'avltv  and  tStw  N  CPIX3.  To  Reevr.  I*sea  2r4n, 
2C43.  1B27.  Tunable  APX  2400-2700  MCS.  Silver 

Plafrd  . $49.5" 

BEACON  LIGHTHOUSE  cavity  10  on  with  miniature 
28  volt  IM’  F51  motor.  Mfg.  Bernard  Rice.. $47,50  ea. 
MAGNETRON  TO  WAVEGUIDE  Coupler  with  72i  \ 
Duplexer  Cavity,  gold  plated . $45.00 


1"  X  Vi"  Waveguide 

3  CM  SIGNAL  GENERATOR  and  thermistor  bridge', 
using  723An  oaclllator.  calibrated  variable  attenuator, 
direct  reading  power  meter:  reg.  115  vac,  60  cv. 

power  supply.  Complete  with  tubes . $425 

AN/APS-I5A  ■'X"  Rand  compl.  RF  bead  and  modu¬ 
lator,  incl.  7i5-A  magnetron  and  magnet,  two  ;23A/R 
klvfltrons  (local  osc.  A  bcavon),  1B24.  TR,  reevr- 
ampl.  duplexer.  HV  supply,  blower,  pvilse  xfmr. 
Peak-Pwr  Otit:  4.*)  KW  apx.  Input:  11.5.  400  cy. 
Modulator  puBe  duration  ..5  to  2  micro  sec.  apx. 
13  KY  I*k  Pulse.  Compl  with  all  tub^  incl.  715-B. 

829B.  RKR  73.  two  42  8.  Comp  l  pkg..  new _ $375 

COMPLETE  3  CM  RADAR 
SYSTEM  EQUIPMENT 

40  KW  PEAK  TRANSMITTER,  piUse  modulator,  re¬ 
ceiver.  using  723AB.  power  supply  otieratlng  from 
1I5V  800  antenna  gyaton.  Complete  radar  set 

neatly  packaged  In  less  than  16  cubic  feet,  less  revg 
type  tubes,  but  incl.  all  others.  In  used  but  excellent 
condition — This  piloe  for  laboratories,  schools,  and 

experiments!  purposes  only . . $350 

2J42  PULSE  MODULATOR.  14  Kw  max.  rating  7  kw 
min.  Plate  voltage  pulsed  5.5  ky.  5.5  amp  .  .001  duty 
cycle,  2  5  usee  pulse  length  max  filament  5.3  y.  .5 
amp  Includes  magnetron  mtg.  and  blower.  Requires 

8C4.5  and  2  3B24 . $75.00 

3  CM  SECTOR  SCANNING  ANTENNA.  18*  dish. 

cutler  feed  dipole.  24  fdc  drive  motor . $75.00 

AP8-3  RADAR,  new  and  complete,  using  725A  mag¬ 
netron  . $990T50 

TS  36  X  hand  power  meter  m*  x  kfc*  waveguide; 
thermistor  bridge  with  Indicating  meter,  complete 

$ih.oo 

Waysmater.  8.500  to  9400  Mcs..  with  calibration 

Micrometer  adjust  head.  Reaction  tvpe . $55.00 

90  Dstresa  Elbows.  E  or  H  plane.  2H'  radius.  .$12.50 
90  OHrse  Twist.  5*  long . $8.00 


Vl**  To  WoVOQUldO 


TR-ATR-Saction.  Choke 

to  wver . $4  0*' 

FIsxIMa  Section  1*  choke 

to  ehoke  .  $5.00 

“S'*  Curve  Chsks  to  rove» 
$4.50 

Adtpler.  round  to  square 

cover .  'S'*" 

Feedback  to  Parabola 


Lew  Power  Lead.. $20.00 

Shunt  Tee  . $35.00 

Wavatulde  Lanaths.  2*  to 

5*  long,  gold  plated  with 
rlrrular  flanges  and  coup- 
ling  nuts  .  $2.25  per  inch 
AP8-34  Retatlng  Joint 
$4t.S0 

Rifht  Anile  Bend  E  or  11 
Plane,  specify  combina¬ 
tion  of  couplings  destr, 
$12.00 

45*  Bend  E  or  II  Plane 
Choke  to  cover.  .  $12.0’’ 
MItarsd  Elbow.  coyer  to 
cover . $4.00 


PULSE  EQUIPMENT 

MIT.  MOO.  3  HARO  TUBE  PULSER:  Output  Pulse 
Power  144  KW  (12  KV  at  12  Amp).  Duty  Ratio; 
001  max.  PuLse  duration:  .5.  1.0.  2.0  mlcrosee.  Input 
voltage;  115  v.  400  to  lldO  cpa.  Uses:  l-7l‘B. 

4-829  B,  3  ■:2  s.  l-*73.  New . $110.00 

APQ.I3  PULSE  MODULATOR.  Pulse  Width  .5  to  1.1 
Micro  5ter  Rep.  rate  624  to  1848  Pps.  Pk.  pwr 

nut  3.5  KW  Energv  0  015  Joules .  $49.00 

TPS-3  PULSE  MODULATOR.  Pk.  power  50  amp  24 
KW  (1200  KW  pk»:  pulse  rate  200  PPS.  1.5  mlcm- 
aec.  pulse  line  Impedance  50  ohms.  Circuit — series 
charging  verilon  of  DC  Resonance  tvpe.  I’aes  two 
705-A’g  as  rectiflen  115  v.  400  cycle  Input.  New 

with  all  tvjlw-v . .  . $49.50 

APB-10  MODULATOR  DECK.  Complete,  lets  tubes 


6000  Mc  to  BSOO  Me  I 
BENCH  TEST  I 
PLUMBING 
1  >4"  WoveQuide 

Klystron  Mount.  Dn3.55 
complete  with  shield  and 
tunable  termination 


4000  to  6000  Mcs 
BENCH  TEST 
PLUMBING 
2**x  V*  Wavtgyid* 
Flat  Attonuator  $48.00 
Varlabla  Stub  Tunar  and 
Low  Powor  Torminatlnn 
$M.00 

Wavemeter  Tee  ...$45.00 
Adaptors: 


tuning  .  illO.O*' 

Crystal  Mount.  F/)Uipped 
with  tunable  termination 
and  mlcrometor  adlu-* 
crystal  tuning  ..  $125  00 
Tunable  Tarmlnatlon. 
Precision  adiust  .  .$90.oo 


MAGNETRONS 

Pro.  Raofla  Pk.  Pwr.  Output 

2955-2Wmc.  275  KW  ftfl.O 


WAVEGUIDE 

S'  I  IS'  OD .  Jl.tS  MrtMt 

S'  I  1  S'  OD  Aluminum . 75  W  foot 

IS*  I  3*  OD .  . *3  00  ttr  fool 

IS*  X  S-  OD  . $3.50  .Of  foot 

I'  I  S'  OD  FIf  Jihl. . 54.00  (or  foot 

%•  rldd  COM  S'  IC . $1  70  (or  foot 

(Ar.lloblo  In  10  FT  to  15  n.  Imcthl  or  .mollrr  l 


aV.  'by.:dy.  ey.  fy.  oy 


FILAMENT  TRANSFORMER 

for  above  115V/60  cy  Pri:  four  6  3V  4A 

Sec.  5000VT  .  $27.5' 

Matnetran  Kit  of  four  OK’S  2675-337'; 
Inc.,  w/trana  special . $2S0.W 


All  moreh.  Mir.  Mdl  orOir.  (rmitly  OIM.  All  (rICM.  F.O.B.  N.V.C.  Sond  M.O.  (r  Chk.  Oily  ikl((ln(  oli(i.  MOt  C.0.0.  Rttod  0(iM(rni  Mod  F.O. 

COMMCIVICATIONS  EQUIPMENT  CO. 

131  Liberty  St.(  New  York.  N.  Y.  Dept.  E6  P.  J.  PLISHNER  Phone:  Main  4-8.*l7S 


SEARCHLIGHT  SECTION 


t 

f  y 


a*  » 

*  ! 


MODULATOR  UNIT  BC  1203-B 

Pro?1d«  200-4.009  Prs  Sweeptime:  100  to  I.SOO  mienmee. 
In  4  steps.  Axed  mod.  pulse,  suppression  Dulse,  slldlni  mod- 
ulsting  Toltsge,  msrker  pulse,  sweep  roitsgcs.  CAllbrstions. 
TOltsges.  A1  TolUges.  Operstee  115  rge.  60-60  ejr.  Profldes 
▼snous  types  ot  Toltsge  pulse  outputs  for  the  modulstlon  of 
s  single  generator  such  ss  Oenersl  Rsdlo  ff'i04R  or  «^04i' 
used  la  depot  bench  testing  of  SCR  695.  SCR  595.  end  BCR 

5M.  New  . tl29.M 

BC  756A  Pulse  modulator . 9395.00 

APB-10  Low  Toltage  power  supply  lees  tubes . $18.50 

/2SA  Magnetron  pulse  transformers . 918.50  ea. 


PULSE  NETWORKS 

Ray-WX4298F  . $39.5'' 

GE.K6824736  . $50.00 

GE-K92I6945  .  $50  PO 

I5A— l-4fH) -^0:  15  KT.  **A"  CKT.  I  mleroeee  400  ITS 

.50  ohms  Imp . $42.50 

G.C.  «6E3-5-2000-50PJT.  6KV  "E"  dmilt.  S  eectlone  ..5 

microsecond.  2000  |*P8,  50  ohms  Imp^aaee . $6.50 

G.C.  «3E  (3-84-8101  (8  2.24-405)  .50P4T:  SKV  •’V  CKT 
Duel  Unit:  Unit  1,  3  sections.  .84  Mlcrosec.  810  PPS. 
.'>0  ohms  imp. :  Unit  2.  8  Sections.  124  mleroeee.  405  PPR. 

'0  ohms  imp  . $6.50 

7.5E3-I-200-67P.  7,5  KV.  "F"  Circuit,  1  mlcrttMc  200 
_  J’J’S.  67  ohms  Impedance.  3  sections  $7.80 

7.$E4- 16-60.67^  7.5  KV.  *‘E'’  cireuU,  4  sections  16 

_  nilrroMc.  60  PI'S.  67  ohms  Impedance . $15.00 

7.SE33-200-6PT.  7.5  KV.  "E"  Circuit,  3  mleroeee  200  PPR. 
6<  ohms  imp.  3  sectlcms . $12.50 


frees.  Preecntatloii  le  PPl  and  A  Scope.  The  following  unlta 


incl.  714AY  magnetron.  417A  klystron. 


APB-3.  8  cm.  airborne  radar  set  designed  for  Intercept  of  enemy 
elrcraft  end  nominal  navigation.  Antenna  Is  sector  scan.  Re¬ 
mote  ee  well  ee  master  Indicator  le  mtppUed.  715A  magnetron 
operates  the  set  at  45kw.  Complete  sets  available  with  all  tubes 
Incl.  magnetron  and  723AB  klystrons.  Both  new  and  oaed  ctmdltlon. 


APB-4.  8  cm.  airborne  radar  art  designed  for  sector  eran  surfsee 
aearch.  mapping  and  naTlgatlon.  weather  forecasting.  Intercepting 
of  enemy  elrcraft.  Fkitlrely  oicloeed  In  a  streamlined  bousing  for 
optional  mounting  on  aircraft  bomb  rack,  or  on  noae  of  large 
bombers.  Complete  seta  with  Indicator  equipment,  and  power  unit 
ready  for  Installation. 


AP8-6.  S  cm  Night  Fighter  radar  with  pencil  beam  antenna.  Trans¬ 
mitter- receiver  peckagee  and  antennas  arelleble  In  equal  to  new 
OMldltiOO. 


APB-8A.  S  cm  airborne  radar  RP  naefcage,  43kw.  using  725A  meg- 
netron,  IF  strip  using  6.\K5*s  713AD  bMCon  and  local  osellletor 

ABP-IB.  3  cm  slrbome  radar  uelnf  2J42  magnetron.  Uodulstor  decks 
and  low  voltage  power  suK>ly.  only,  evelleble.  leas  tubes.  Beacon- 
local  oscillator  klystron  mounts  ere  STallable.  * 

APQ.I3.  S  cm  airborne  radar  complete  RF  package  In  excellent  condi¬ 
tion  Including  all  tubea. 


PULSE  TRANSFORMERS 

G.C.K..2745  . $39.5A 

G.E.K..2744.A.  11.5  KV  High  Voltage,  3.2  KV  Idxm  VoIUge 
0  200  KW  oper.  <270  KW  ma.x.  I  1  mlcrosec.  or  • 

mIcTTwec  O  «oo  r*P8 . $39.50 

W.E.  9166173  Hl-V<'lt  input  transformer.  W.E.  Impedance 
ratio  50  ohms  to  000  ohms.  Freq.  range:  10  ke  to  2  me. 

2  sections  iisrsllel  connected,  potted  In  oil . $38  00 

W.E.  K8  9800  input  transformer.  Winding  ratio  between 
trrmlnaU  3  .‘l  and  1-2  Is  1.1:1,  and  hotween  terminals  6-7 
sod  1-2  Is  2:1.  Frequency  range:  380-520  e.p.i 


a  Hoy 


.$8  00 


*0169271  HI  Volt  Input  m>lse  Transformer. ..  .$27.50 
6.E.  K24S0A.  Will  rereire  13KV.  4  micro-second  pulse  on 
prl  secondary  dellrera  14KV.  Peak  power  out  lOOKW 

F.  ..  . $34.50 

G.C.  9K2748A.  Pulse  Input  line  to  mssnetron . tM.OO 

400  CYCLE  TRANSFORMERS 
ns-v  400  CYCLE  INPUT 


Ratlnfta 

'.2 

- - - -  .  J5Ma.  a 

a  4V/7  6.  a  4/8.8.  a  4  2.5a 
780V/27t'4.7.  a.3/2.«.  I  25/.2a 
a.4V/8a,  e.4V/lA 

®  «  3VCT  a  5a.  2  I  2  5/3.5a 

6V/2«.  8  SV  SV/2,.  A  3'.5» 

8V/ISA.  6000V  III, 

8  3  2.7.  8.3/  88.  8.3VCT  '21 A 
780V.  8.3V,  8.3V.  5V,  S20V.  8.SV/20A 
8  1/7  .6.4,4/3.11.  8.4/2  6 
6KV/1UM..  8  3'»,1».  6V'2  W  E. 

8  36^»  1.  8  3VCT/  86fc  2  1  2.5V/3.5A 
8VCT'  00008  KVA 
8  4V  8s  6  4V 'IS 

lOSIVCT'.nis.  6.BV/10.  2*8  3V/1.  5V2. 

8  3  2.  6S'l 

828Vrr/  30S.8.3VCT/2S,  6VCT/2# 
4O0VCT'36M«.  6.4  2.8.  8.4/ 16s 
2300VCT  Large  Qty 
aoovcT  3aMa 

2.5V/I  75,  .5V  '8A.  8  5V/a.5.  8  5/2  . 

For  RCR729 

aaov  snoMa.  2.5V/ 1  75a  p /©  aps/isb 
aaOVCT  20Ma.  l500V/IMa.  2.5V.  a.3/2.5. 

6  8V  aa.  P/o  72ftA 
2  x  2..5V  5A.  2.5V/IOA.  P/O  APT  4 
2  x  2..5V  '2,5g.  a.3V/2.25a.  1200V 
Tap  IOO0V-750V 
P  o  AN  AP8-15 

742  5V /50MA.  709V.  47Nf  A.  a71V/45Ma 

aoOVCT  '3aMA.  2  3^4  X  2  1/4  x  3  1/4 

115fV-|150.  2  3  '4  X  2  14x31/4 

aiovcT  250MA.  a  3V/.9,  a  3V/.a.  5v/aA 

a.3V/9  la.  2  5V/3  5a.  a.3VCT/a5a.  2  5V/8.5a 

9A00V  or  8600W32MA 

4540VCT  250MA 

5V/3a.a3V/2a 

SOOO.''290MA.  5V/10A 

320CV  350 

2  5V  5,  6200V/2MA 

13  5KV  3.5MA 

7a4VCT  177a.  1710VCT/I77a 
a.3V  '95.  7.7\’/.365A 
2  5/20A 

a  3V  I2a.  a  3V/2a.  8  3V/la.  P/o 
AN  APt^a 

a.4VCT/7.1  6.4VrT  '3.8.  8  4VCT/2.5a 


AN/APB-15 

400VCT  35NfA.  a.4/.15a.a.4V/2.5a 
aaOVCT  50MA,  a  3VCT/2A.  8VCT/2A.  p/o 


2  x  I4CV/00014A.  12qv^/00012a.  P  O  AP02 
3a40V/400Ma.  P  o  APT4 
23  av  Tapped  22V/47MA 
aOOVCT  »Ma 

780V.  27V /4.3.  8  3V/2.9.  1.25V/20A 


PHco 

Each 


2.9* 

4.9* 

a.?5 


a.4Vht  Amp.'p  o  APq2 
2  X  a.3V/1.2^  P/O  APQIS 
VARISTORS 

D-iayi7a  . s  at 

o-iraiss  . ax. as 

D-iraxoT  . at. 76 

D-ia7aoaa  . aias 

D-i7ai7a  . at  as 

o-iaaaa7  . a  96 

o-i7taia  . a  ea 


D-iaaaaa 

o-iaaaaa 


a. 167613 

o-aaeaea  : 


MTO  to 


9.89 
4.39 
2  99 


3.89 

t.99 

4.99 

1.99 

7.99 

1.99 
1.99 


i  1.99 
THERMISTORS 

{1  ao 

1.73 

n-iarxxa  (tune)  ....6160 
~  170366  <bMd)  . . .  .at  ao 
- -  at. 60 


at  M 


163366(3066) 


APB-19.  3  cm  airborne  radar  designed  for  high  altitude  bombing,  narl- 
gatloo,  Intercept  of  enemy  aircraft  weather  forecasting.  Antenna 
rotates  360  <l^ees  Presentation  la  PPl  and  A  scope.  ‘Hie  follow¬ 
ing  units  sre  supplied:  Antenna.  tranmnltter-recelTer.  modulator. 
Indicator,  slant  range  computer.  I4VIM'  lnp(>t  power  unit.  New 
with  all  tub.-a  Including  45kw  715A  magnetron,  723AB  local  oedl- 
lator-beacon. 

CPN-a.  lOrm  NaTlgatlon  Beacon  ground  station.  Complete  and  par¬ 
tial  Installations  available.  High  power  beacon  of  long  range 
capabtllTy.  ('oroplete  power,  frequency,  operation  analyzer  I5* 
scope)  included. 

CXBR.  10cm  MIT  narlgatioQ  beacon  equipment.  Complete.  In  ex¬ 
cellent  condition. 

FD  4  Mark  IV.  800  mo  gunlaying  radar  mfg  and  designed  by  Western 
Electric  for  battleshipa.  Complete  cooaolea  arsllable  wltb  all  tubes 
Including  700A  magnetron  and  modulator  thyratroo. 

Mark  10.  10cm  gunlaying  radar,  coi^lete.  for  automatic  Aring  of  guns 
as  antenna  tracks  target.  350  Kw. 

BA.  SOOtoc  Air  8**arch  radar  especially  designed  for  shipboard  or 
mobile  Installailon.  Ideal  for  grountl  Intercept  and  contred  of 
aircraft  PPl  7*  Indicator.  Long  range. 

SD.  2onme  radar  similar  to  BA  but  dealgned  for  Installation  on  sub- 
marinea  New. 

BE.  lOi'm  shipboard  Surface  Search  radar,  using  thrratron  modulator 
roniplete  In^talUtion  available  including  spare  parts.  ‘*A"  scope 
presentation.  250  KW. 

8F-1.  10cm  shipboard  Surface  Search  radar  with  PPl  and  A  aeope. 
T*sed  for  nartgatlon  and  target  range  Information  on  naral  resaels. 
250  KW. 

SG.  10cm  sh'phoard  Surface  Search  radar  with  PPl  and  A  scope. 
Hesvy.  rugged  e<iuipmeat  designed  for  large  naval  and  merchant 
vessels.  250  KW. 

SJ-I.  lOcm  radar  designed  for  Installation  on  Submarines.  Equipped 
with  PPl  and  A  scope.  Complete  Installations. 

8L.  10cm  ra<lar  designed  for  Surface  aearch  on  ahlpboard.  PPl  Indi¬ 
cator  console. 

SN.  lOem  portable  radar.  Uth'welght.  easily  transportable  complete 
radar  Installation  using  lighthouse  tubes  with  a  25  mile  maximum 
range.  115  VAC  operation. 

50-1.  lOrm  shipboard  radar  for  narlgatlon  on  all  types  of  vessels.  4. 
26,  and  80  mile  range.  PPl  bullcator.  Large  antenna.  115  VTH* 
Input. 

BO-8,  same  as  SO-I  bttt  with  a  lightweight  antenna. 

80-13.  same  as  RO-i  but  with  lightweight  antenna,  2«vr»C  lnp«n 
rvslgned  for  IT  Boat  Installation. 

SCR  $18.  Radar  altimeter  using  piiUe-echo-tlme  prlnclpls.  400me.  28 
VIK'  Input.  CR  tube  altitude  Indication. 

SCR  520.  Alrhome  radar  RF  package.  lOcm.  complete  with  pulaer. 
hard  tube.  7I4AY  magnetron. 

SCR  933.  IFF'Alr  Search  trailer,  complete.  500inc  operation.  A  scope. 

SCR  883.  Bperrv  searchlight  training,  aircraft  tracking  ground  Installa¬ 
tion.  Used  condition. 

SQ.  lOrm  portable  radar  designed  for  use  on  landing  barges  and  beach¬ 
heads.  PPl.  R.  A  Indication  on  3*  scope.  115  VAC  operation. 

TP8-2.  lOOOme  Portable  Early  Warning  Bystem.  Redspiing  antenna. 
Complete  with  portable  gasoline  generator. 

RT73/UPN-2.  10cm  Portable  Beacon  Equlptneot. 


RADIO  SYSTEMS 


10  channel  Fix  Tuned  Receiver  A  Transmitter  XMTR  I*wr  Output  In 
excess  of  lOOW  unmodulated  Into  antenna  of  180  4  100  hMF. 
Fre<i.  Range  2-12  Mt?.  Can  be  modlAed  to  Increase  range.  Xtal 


TAJ.  500  Watt  Low  Frcqtiency  Transmitter.  150-550  KC.  C.W.. 
M.C  W 

TBK.  500  Watt  High  Frequency  Transmitter  2  to  18  MC.  Al,  A2.  A3. 
>}mlMlun.  Mfg.  by  RCA. 


All  Mtrehandits  |sarantaa4.  Mall  ordart  prOMptly  Ailed.  All  prlesa,  F.O.B.  N.Y.C.  Band  M.O.  or  Ckk. 
Only  ahlppliif  ehta.  asat  C.0.0.  Rated  esnesraa  send  P.O. 


COMMUNICATIONS  EQUIPMENT  CO. 

131  Liberty  St.,  New  Verb,  N.  Y.  Dept.  E-IS  r.  i-  plishncr  Phceet  MAIa  4-S373 
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SONAR 

SONAR 
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SONAR 


ELECTRONICS  — iuM,  )9S( 


317 


CMtUcts 
2C/S  Amps. 

3C 

2C/i  Amps. 

SC /It  Amps. 
lA/S  Amps. 
2B/S  Amps. 


t/t  VOC.  77  lA  DmMs  BrMh 
C/U  VOC.  IS  10/2t  Amps. 

2t  VOC.  it#  2A/1$  Amps.  0.  B 
24  VOC.  2tt  lA 
24  VOC.  2St  lO  OsmMs  OrssA 
24  VOC.  2»  2C/St  Amps. 
14/a  VOC.  ie2t  2C 

24  VAC.  2C  Csramlc 

8  VOC.  28  lA  OmMs  •««sh 
12  VOC.  U  SC/18  Amps. 


2M  2C  1.88 

2S8  2C  1.U 

MM  1C  1.88 

.  .  lA  DswMs  Orssk  1^8 

78  1C  XM 

188  SC/18  Amps.  1.S8 

its  2C  1.38 

2M  SA  O  2C/18  Amps.  1.48 

...  2A  IM 

...  lA  1.88 

lA/18  Amps.  1.88 

S8  2C  O.  Orssk.  Csrs.  2M 

M  2C  2.88 

M  1C.  18  Amps.  1.S8 

88  1C  1.S8 

78  lA/U  Amps.  IM 

188  1C  LmMs  Orssk  S.18 

IM  lA/18  Amps.  1.48 

188  1C  DsttWs  Orssk  2^8 

aM  2C  D.  Orssk.  M»cs.  S.18 

188  2C/S  Amps.  1.45 

178  2A/S  Amps.  1.48 

2M  SC/S  Amps.  1.88 

2M  2C/8  Amps.  1.88 

128  lA  OsuWs  Orssk  1.25 

>88  2C  2.M 

1  lA  1.88 

1.8  lA/18  Amps.  1.88 

U  2C/U  Amps.  1.88 

2M  lA/lS  Amps.  O.  Orssk  1.88 

2a  2C.  lA.  lO  1.88 

IM  4C/18  Amps. 

2M  4C  2.88 

I8M  lA  DsuWs  Orssk  2.48 

. . .  10/18  Amps.  1.78 

...  lA.  10/ 8  Amps.  1.88 

.  .  2A.  10/S  Amps.  1.88 

8M  lA/8  Amps.  2.M 

48  2C/18  Amps.  1.S8 

a  2C.  lA.  Csrsmis  l.a 

M  2C,  10.  Csrsmis  1.S8 

M  1C  1.48 

IM  SA.  10  1.88 

2a  lA/18Amps.  1.S8 

278  lA  28Amps.  AlA  'SA  1.48 

US  2C  IS  Amps.  O  SA/18A  2.a 

2U  1C  5  Amps.  l.a 

U8  2C  18  Amps.  1.45 

US  2C/18  Amps.Csraml«  IM 

IM  lA/28Amps.  1.M 

...  SA  18  Amps.  1.88 


O-StS  U^S2  VOC. 

O-TSS  08  VOC. 

R>8M  SM  VAC. 

0-2M  118  VAC. 

fl-STS  228  VAC. 

II-284  27.8  VOC. 

OMC  US  VAC. 

R-Sa  118  VAC. 

II-24CA  US  VAC. 

R-Cll  24  VAC. 

0-28}  U  VOC. 

0-8U  18/24  VOC. 

0-282  . 

0-248  U  VOC. 

0-827  8/U  VOC. 

O-SU  12/24  VOC. 

0-285  . 

0-888  78  VAC. 

0-8M  8  VOC. 

0-851  24  VOC. 

0-295  U  VOC. 

0-2S8  8/8  VOC. 

0-81S  12  VOC. 

0-275  U  VOC. 

0-718  24  VOC. 

0-828  8/U  VOC. 

0-829  8/14  VOC. 

0-728  24  VOC. 

0-8M  U  VOC. 

0-818  U  VOC. 

0-824  24  VAC/ 

O-SU  118  VAC. 

0-718  1 

0-8U  48  VOC. 


BASIC  CONTACT 


iBLIES 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL. 
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SEARCHLIGHT  SECTION 

TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  eTeCTRONIC  SERVO  SWEMS  •  TACHOMETER  GENERATORS 


f  '1 


*  ! 


ANTENNA  TILT 
INDICATOR 

D-C  Seltyn  typ«  tilt  indicator. 
Q.E.  8DJ29AAK.  24  volt. 
Stock  jrSA-2»6.  Price  $3.75 
each. 


Gyro  mad  Houalnx  Mirror 
AMcmbly.  For  K-14A  sight* 
Inc  head.  Gyro  atablllsod 
mirror  assembly.  Stock 
#SA-294.  Price  $6.75  each. 


BODINE  NSH6-12  MOTOR 

Constont  sp««d 

ST  T.  D-C  Gover¬ 
nor  control  led 
3600  rpm.  l/30th 
hp.  Stock  trSA-39. 
Prtre  tlT-SO  e«rh. 


REVERE 
CAMERA  MOTOR 

ST  V.  D-C.  Split  Held 
•erleo.  Approx.  St*- 

?sA*.’,r  “■ 

Price  t«.75  each. 


SYNCHRONOUS  MOTOR 


Stock  #SA-317. 


W  E.  8-1283228 
For  2  phase 
240  cycle 
operation. 

65  volts. 

Price  $9.75  each. 


DC  MOTOR 

High  speed  27  v  motor 
with  high  Inertia  fly¬ 
wheel.  Ideal  for  gyro 
demonstrationa 

Stock  #SA*S.313 
Price  $9.75  each. 


SWEEP  GENERATOR  CAPACITOR 


Hl-speed  bearings.  Split- 
stator.  Silver-plated  coaxial 
type.  S-10  mmf. 

Price  $2.75  each 


MINIATURE  DC  SELSYN 

INDICATOR 


plug  for  sero  dial  adjastment 
#SA-248.  Price  $14.50  each. 


O.B.  mlnlatu 
Indicator.  24 
d-e  opera  tl 
with  Q.m.  Posl- 
tloB  Traaamltter 
er  with  Obmfte 
840*  type  potenti¬ 
ometer.  Hae  iron 
Stock 


1  bp  115/220  Volt  10  cycle  motor  belted 
to  700  V'A  400  cycle  116  volt  generator. 
Variable  speed  pulley  for  precise  frequency 
adjustment. 

Price  $189.S0 


Aircraft  Generator 
Eclipia  NEA-3 

Output  IK  VAC:  10.4 
ampe  800  cycles  at 
2400  rpm.  Also 
VDC  at  4 
8tock  2;SA-804. 

$49.50  each. 


i^ce 


PRECISION  AUTOSYN 


Pioneer  Type 

.4Y-150  Control 
Autosyn.  Preci¬ 
sion  type.  24  v. 
400  cycle.  Stock 
rSA-297.  Spe¬ 
cial  low  price 
$14.50  each. 


% 


A-S  Aytopllot  Indlcoter 

Autosyn  Type  Pilot  In¬ 
dicator  for  A-5  Auto¬ 
pilot.  24  V.  400  cycles. 
Stock  j;8A-29>.  Price 
$I2..50  each. 


Va  HP  DC  MOTOR 

Klectric  Specialty  Co.  HCASIOT. 

24  volts  DC.  3800  rpm.  Stock  j2SA-321. 
Special  Price  $24J10  each. 


ARMA  5A  MOTOR 

10  Watt  Servo  Motor— 2  phase  115  v.  80 
cycles.  3H*  Ig.  x  3H*  dlam.  1*  shaft  sxt. 
0.260  diam.  one  end.  other  ext.  H*  Ig. 
0.350  dlam.  Stock  2CSA-S31.  Limited 
quantity.  Pric^e  $49.50  each. 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AlrReaearch.  115  volt  40G 
cycle  operation.  2H*  linear  travel.  Stat 
load  200  Ibe.  Ten.  75-100  lbs.  Comp.  75-100 
lbs.  Stock  2rSA-334.  Price  $24.5#  each. 


WINCO  DYNAMOTOR 


Model  41S4 
13  V  D-C  in.  e 
13  A.  Output 


Price  $9.50  ea 


MAGNETIC  AMPLIFIER  ASSEMBLY 


>  motor.  Stock  3t8A-I44.  Pries  14.71  eaeli. 


Cnmpa«»e  Indicator 
l-$tP  Como  see  Indicator. 
0-340**6  in.  dial.  24  v  444  CT. 
8-12  V.  40  CT.  Ideal  ooaltloB 
indicator.  Stock  3tSA*2S4. 

Price  $6.50  each 


DC  SERVO  MOTOR 


Kline*  Tyne  B-JM  • 
l/lis  ho  »t  SKO 
rpm.  Field  volte 
27.5  Max.  arma¬ 
ture  voltage  10. 
Ideal  for  thvra- 
troa  servo  control 


Pienaar  Serve  Motors 

Type  )004T-IA.  I*  400  crcl. 
low  Inertia.  34  v  nx.d  pha.e 
45  V.  max.  variable  nhaec 
Stock  #SA-90.  Price  $ltJM 
each. 


Stock  #SA-2S7. 


PIONEER  CK-17 

400  cycles  3  phase.  24  v 
fixed  phase.  45  v.  max. 
variable  base.  Built  In 
gear  reduction.  Output 
shaft  speed  approx.  4  rpm. 

Price  $1030. 


LOAD  li  BALANCE  COMPUTER 

C-54B  Aircraft 
lead  cempater. 

Totals  load  and 
locates  eeater  of 
gravity.  Voltage 
divider  type  com¬ 
puter.  Ideal  for 
classroom.  Stock 
#0A-SS4.  Price 
,$49.50  each. 


INVERTER 

Pioneer  UItO-4-B 
Input  38  VDC  at 
14  ampa.  Output 
114  ▼.  444  ey 

Slagle  Phase  at 
1.11  amps.  (140 
VA.)  Voltage  and 
frsQueaey  regu¬ 
lated.  Made  1949. 
Stock  #8A-I04. 
Price  iiOJO  each. 


MICROPOSITIONER 

Barber  Colman  AYLZ-S183.  Polarised  dc 
relay.  Double  coil  differential  current 
sensitive.  Alnico  PM  polarised  field.  34  v. 
Contacts  0.5  amps  28  v.  Use  for  remote 
positioning,  synchronising,  control,  etc. 
Sens.  1  25  ma.  dlff.  Use  to  100  cy.  Stock 
#SA-290. 

Price  $12.50  each. 


JA1  MOTOR  (D^) 


hp.  24 
fiap  motor.)  Stock  #8A- 
325.  Priea  tlt.iO  ea. 


Syacliros  •  Soltyat 

ISF.  IQ.  50.  IF.  6CT.  6HCT. 
58DQ.  IDO.  5SO.  5SF. 
5HSF.  4G.  IDO.  70.  IJlFl. 
2J101.  3J1H1.  2J5FB1. 

2J6R1.  2J1FI.  XXI.  X.  XV. 
VII.  II,  IV,  etc. 


«/> 

O 

/  products  CO. 

WRITE  FOR  USTINO 
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Prices  F.O.B.  Paterson 

$ 

o 

z 

4  Godwin  Ave.  Paterson,  N.  J. 
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ELECTRONICS  — iune,  1957 


AUTOAAATIC  pilot  components  e  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  0.  S.’  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO  MOTORS 


SEARCHLIGHT  SECTION 


Ipiversaf  general  corp. 


^  Cteli 

tlVDC.  DPDT.  240  ohm  #1104  $1.75 
:;v:)C.  srST.  double  make. 

240  ohm  #BOO  1.25 

12  or  24VDC.  8P  DBLE 
.  m  4rR22C  .89 

‘  1.30 


BiX.DSS  _ 

B013U35  24VDC.  w. 

240  ohm 
I1JX-4Z  •“  --  •* 


break.  240  ohm  «... 

24  VDO.  l>ouble  make  A  break 
240  ohm 

12V1)C,  80  ohm.  Coll  A  Frame 
noljr  (no  ocmtacts) 

DIFFERENTIAL  803478  DUAL  8000  ohm  2.5  ma. 
culls.  Armature  photed  betweeo  poles,  all  contacts 
Dormallj  open.  SPOT  5A.  contacts  H>*n>eed.  Suit¬ 
able  for  P.  P..  brldae  or  balanced  circuits  where 
dllTerentlal  action  Is  required  #R362 . $4.9S 


B0153S 


B01332 


#TX240 


AUTOLITE  B8  SPEC..  32434A  24VDC,  SPOT.  200A. 

0  ohmi  «R150 . $2.75  sa. 

CUTLER-HAMMER.  e041H158A.  12TDC.  Pble.. 

Make.  25  ohms  SUA  contacts  #B188 . $1.95 

G.  E.  M29J682-1 
(No  Contacts  I 
IWWPm  10  •  12V1X:  » 
Micales  Flipper 
Arm.  l>rop« 

— out  at  2V1H’ 
SRI67 


double  make 
one.  break  one. 
HH1A.  24  ohms 

#B22S  $4.75  ea 


CR279I8I00J4.  4-6VDC.  3P1>T.  12  ohms.  3A  con- 

tarts  51.25 

CR279IBI00F3.  24VDC.  2PI)T,  150  ohms.  5A  con- 

ta.t-s  «R1«4  . 1-98 

CR279IBI0IV48.  I2VI>C.  Dble.  Make  100  ohm^ 

lOA  wntacts  #R1«.5 . $.70 

37843.  12VDr.  I>P1»T  A  SPST  n.c..  50  ohms. 

luA  Ponta*-t«*.  rrramfc  ln*iul  #R.57 .  $1.95 

CR279IOI07F3.  24VI)C.  l»T‘t»T.  100  ohms.  5A 

••untarts.  ceiamle  inMil.  SR229 .  $5.95 

55837.  24V1>C  Dble.  &Iake.  250  ohnui.  SUIosO 
SI.OO 

CR279IBI00P36.  lO.noo  nhnis.  9  ma.  Dble.  Make 

►  A  Break  5A  contacts.  #11231 . S  98 

CR95i3KIOOA2.  24VDr.  2  SwUrbettes.  1>I’ST 
i  n.c.  A  SP8T  ne.  Extra  lunae  thr«)w  #1D32 

$9.95 


Hole  (herall  #841 


CLARE— A2157T.  24Vl)C. 
DCST.  2.'0  ohm^#B.3.'i2 

Vlfc?  simA*.  **r2?^ohm 

GUARDIAN  24Vl?r' 
8PST  no..  300  ohm 
ceramic  InauL.  Anti -capacltr  contacts  #1(106 

$.59  SA 

ALLIED  —  .5.58.37  24VIH:.  imuMe  make.  250 

otiiiiS  2rKlo8  . $1.50  ea. 

G.  E.  *'837  same  as  #11108  SUIOSQ 

1  $1.00  aa. 

RBM  .55>37  Same  aa  #U103  #R108R 


AN  Connseton  Controls  Relaya 

APC’a  Cryitals  Resistors 

Bintfini  Posts  Flltors  Servo  Xfmrs. 

Cable  Fuses  Shock-Mounts 

Capacitors  Hardwaro  Sockets 

Coramkons  Iron  Core  Slups  Spaphetti 

Ceramics  Knobs  Switches 

Chokes  Potentiometers  Transformers 

Circuit  Breakers  (sine-cosina)  Tubes 
Coils  Pulse  Xfmrs.  And  Others 


Jmm.  1951  — ELECTRONICS 


Over  200,000  RELAYS  in  our  Vast  Stock-Guaranteed- 


HERE'S  A  FEW 


SEE  »LK  ADS  IN  MARCH  &  MAY  FOR  MANY  S9THERS 


ALLIED  RELAYS 


ANTENNA  SWITCHING 

ADVANCE  400.  IIO 
j,  VAC.  DIPOT. 

lOA™comacto  #R57 

$1.9$  oa. 

ADVANCE  4001B  75VDC.  DPDT  A  SPST.  et  ramie 
irn^ul..  2.500  ohms,  15A.  contacts  #K227...3.95  oa. 
G.  E.  CU  2791D107F3.  24VDC.  DPDT.  c  ramie 
inaul..  100  ohma.  5A.  contacts  #R229 - 5.9$  ea. 


A.  C.  RELAYS 


ADVANCE  Type  400.  HOT  60  eye..  DPDT,  T.Arge 

(*eramlc  base.  ISA.  contacts  R355 . $4.7$  e«. 

GUARDIAN  12  24  VAC.  Make  2.  Break  1.  SA.  con¬ 
tacts  «H2T3  . $1.10  OA 

GUARDIAN  12-24  VAC.  SPST  n.  o..  SA  contacts 

#R274  . $.98-61. 

I2VAC  DPST.  n  o  .  5A  contacts.  #R2T5 _ $.98  oa. 

CLARE.  IIOV  50  60  eye  Makes  2  Breaks  1  Quick 

Aetir.c.  Octal  Plug  in  Base  #R161 . $3.25 

AUTOMATIC  ELECTRIC  CLASS  F  TYPE  RA.  HOV. 

50-611  evr  4PI>T  Quirk  Acting  #R1S9 . 84-49 

AUTOMATIC  ELECTRIC  SimUar  to  #R159  with 

IIB51  Cover  DPDT  #Rl60 . $3.49 


G.  E.  RELAYS 


FLASH 


TRANSFORMERS 


JUST  RECEIVED 

50,000  A%$*d.  SHOCK  MOUNTS  ALL  TYPES 
2,000,000  RUBBER  GROMETS  All  Sizes 
100,000  ADEL  &  TINNERMAN  CLAMPS 
All  Sizes 

10,000  APC  AIR  TRIMMERS, ALL 
CAPACITIES 

LOW  PRICES  NEW  STOCK 

Send  Us  Your  Specs  for  Our  Quoto 


SOLENOIDS 


ALLEN  BRADLEY  B5A.  24VDC. 

8I^T.  50  A.  too  Ohms  SIU05  ll'flSk 

$1.95  ae. 

G.  E.  rR9533K100A2.  24VI>C.  2 

SWlTt'llETTKB.  Dl’ST  n  c.  A 
S1\ST  n.c.:  lonii  thnm  $9.95 

HART  M569A.  Cat  #694R19.  24VDC.  SPST.  200A. 
75  obou  #U127A . $l95  ea. 


CR279IBI06J3.  24VDC.  SPI>T,  180  ohma.  SA  eon- 

«R237  . $1.25 

CR279IBI00J42.  8-I2VDC.  3PDT.  60  ohma.  SA 


MINIATURE  RELAYS 


CLARE-AlStlS,  12VIH\  DPST  no,.  12U 

aliiiH  #U246  . $1.2$  eS. 

ALLIED  24VDC  DPDT  300  ohm  #R67  $.90 

MISCELLANEOUS  RELAYS 

1  G.M.  12792.1  18-24  VDC.  SPDT.  100 
I  f.hnis,  iOA,  conTai-ta  #R240. .  .$1.7$  ea. 

1  LEACH  2069  (G.F..  M7472260)  12-24 
I  VIM’,  SPDT.  130  obiiis.  15A.  contacts 

I  riii:41  . $1.50  ea. 

I  AMPERITE  TIME  DELAY  24N02  24 

■  V  At'  or  IM'.  SI^T  n  o..  5A  contact.s  2 

■  sec.  delay  at  24V;  can  operate  from  lib 

m  V  with  1250  ohm  resistor  or  larger  for 

■  i.utm-r  delay  #K316 . $.96  ea. 

B  DUMONT— 5000  ohm.  5ma.  SPST  n  o. 

lOA  contacu  #U230  . $.98  ea. 


H^FTIE 

Low-Loss  Yellow  Bakelite  Insulotlen, 
pictured  actual  size  '4-40  Thread) 

$7.50/C  $60.00/M 

HI-VOLTAGE  GLASS  TO 
METAL  SEALS  (FttOTHRU) 


3/16*  Hole  1  4k'  Overall  #356  \  Any  Size 

S.S.WHITE  DENTAL 
LAB  RESISTORS 

IK,  4K,  60K,  100K,  500K.  AM  1  watt 
It  29o  $10.00/C 


LARGE  STOCKS  OF 


2:1  ACTOTRAN8* 
FORMER  220-110V.  50- 
80  eye..  Open  Frame 

40W  #T106  . $2.49 

250W  irTl07  . $4.75 

LINE  TO  VOICE  COIL. 
RAYTHEON  30418.  Ra¬ 
tio  800  ohma  to  8  ohme 
(100:1)  POWER  LEVEL 
417db.  HI  Fidelity  #TX- 

240  $2.95 

PREAMP  OUTPUT 
(TRIODB  PLATE)  TO 
LINE  OR  PHONES  G.E. 
400  to  4000  eye.  £CTX214 
$1.49 

P.P.  INTERSTAGE: 
P.  P.  PLATES  to  P.  P. 
Gride,  Siancor  S87A15 
or  Kenyon  T54.  Ratio  1.2 
to  1.  Hi  Fidelity.  T112 
$2..M> 

4:1  INTERSTAGE  FER- 
ANTI  Single  Plate  to 
Grid.  Hi  Fidelity  T39 

$I.K9 

CLASS  B  DRIVER. 

Driver  Plate  to  P.  P. 
Class  B  Grids,  Ratio  Pri. 
to  sec.  1  to  0.9  rT38 
$1.95 

CURRENT  .\FMR  GE 
TYPE  JY1750  to  5  AMP.. 

$0  eye.  3tT108 . $5.95 

8000V,  lOMa.  IISV.  50-60 
eye.,  W.B.  «D161913 

#T109  . $  .95 

SOOOV  50Ma  Constant 
Current  Xfmr.  116V 
50-60  eye.,  Weatlngbouae 
8T90.  for  "Slerllamp**  or 

Neon  ^fTllO  . $7.95 

1000  cycle,  3  Tap  Oartlla- 
tor  Coll.  G.  E.  7472242. 
Resonates  at  1000  eye., 
with  0.1  mf.  Compact. 
HI  g  i?T84 . $1,25 


CHOKES  MB 

SWINGING  CHOKE 
Thordaraon  T74<729,  5  to 
30  bye.  125  ma.  200  .^B^B 

ohma.  S.C.  :74G1668c/ 

R1  2000V  Teat.  rTltl  fUB^ 

$3.49 

DELUX  FILTER  Arrer- 
tran  rL218.  60  ma  45 
hy.  600  ohms.  Heavy 
,  Cast  Case.  8.C.  it2C277n 

i  R2  irT33A  . $2.95 

1  25  Hy.  20  Ma.  975  ohma. 

G.E.  K54.in2  Hermetl- 
I  cally  Sealed.  2500V  inaul 

,  i:T78  . $.95 

I  4  Hy,  60  Ma.  200  ohma. 

I  Rnia  KS8729  Hermett- 

'  rally  Pealed.  HI  Q.  Very  #T78 

'  Compart  rT92  .  .  $1.19  - 

I  3  Hy.  10  Ma.  325  ohma. 

'  ARL  5634  Compart  NSSUn 

i  Shielded  rT7  4  _ $.«» 

I  1  Hy.  25  Ma.  100  ohma.  11  I 

Weatlnghouae  382626.  l|  i 

Shielded  #T71  . $.10 

I  600  Hy.  1  Ma.  6000  ohma. 

I  Raytheon  CRP  30380  #T74 

1  Hermetically  Sealed.  HI 

,  Q.  itT76  . $1,95  A 

I  200  Hy,  10  Ma.  5260 

ohma.  Weatlnghouae  V' 

!  CAY30U61  Shielded 

,  rT78  . $2.19 

325  Hy  3  Ma.  5500  ohma.  V  / 

G.  E.  4000V  Inaul.  atTSSA 

$1.25  #T76 

TS2A  VARIABLE  CERAMICONS 

I.S  to  7  mmf..  1.9  t,  7.9  mmf,  2.9  t,  13  nimt, 
3.9  t,  30  mmf.  4.9  to  29  mml.  9  to  40  oimf, 

. 9.28  00.  929  00/e 

Dual  4  to  30  mml  . 9.40  $42.00/o 

FUSES 

SAG:  %A.  SA.  HA . $2.90/0 

3AG:  20A  . 92.29/0  i 

4  AG:  I  A.  I  HA  . 92.90/e  ‘ 

I  JI01  Coax  Connoctor . 39 
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324  Canal  St..  N.  Y.  C.  WA  Iker  5-9642 


SEARCHLiGHT  SECTION 


UNUSED 

AN  PLUGS 
AN  RECEPTACLES 

We  own  and  offer  all  parts  listed. 

Immediate  delirery  from  our  Baltimore  Warehouse! 


PfacM 

PartN*. 

PI«4M 

PaH  Na. 

laMft 

Ptaaaa 

Part  Ha. 

1  Ineor 

SI 

ANS100-«S-lP 

M 

39 

-11-7P 

M 

39 

-I6$-4I 

B 

10 

M 

69 

-31-1 5P 

M 

490 

-14S-5P 

B 

IS 

-10SL-3P 

B 

34 

AN3106-«S1P 

M 

69 

-16S-SS 

M 

•1 

-11S-3S 

B 

61 

-iS-lP 

B 

1S1 

-16-11$ 

M 

6SO 

-11-5P 

B 

19 

-•S-lS 

M 

117 

-16-11S 

B 

t09t 

-IS-SS 

B 

116 

-«S-1S 

B 

9947 

-1»-4P 

B 

SM 

-14S-1S 

B 

909 

-iOS-lP 

M 

It 

-19-4$ 

B 

69 

-14S4P 

B 

979 

-10S-1P 

B 

147 

-1«-4S 

M 

141 

-14S-6P 

M 

177 

-lOS-lS 

B 

1437 

-1»-5P 

B 

73 

-14S-«S 

M 

so 

-lOS-lS 

M 

11 

-li-SS 

B 

6S 

-14S-7S 

B 

466 

-lOS-lS 

B 

404 

-1«-6$ 

B 

96 

-i4S-7S 

900 

-10SL-3S 

B 

933 

-11-9P 

B 

»• 

-16S-4S 

B 

9737 

-ioa.4S 

B 

97 

-1«-11S 

M 

41 

-1t-4S 

B 

14t 

-11S3S 

39 

-ll-MP 

M 

99 

-1t-SS 

B 

373 

-HS-4P 

B 

39 

-11-14$ 

B 

441 

-19-19$ 

-19-195 

B 

391 

-11S-4P 

M 

SS6 

-11-1 IP 

R 

314 

13 

-11-4S 

B 

30 

-14-1$ 

8 

ti 

99 

-11S-4S 

B 

19 

-94-9$ 

B 

70 

-1i-l*P 

M 

990 

-11S-4S 

V 

19 

-94-10P 

M 

SO 

-SO-llS 

M 

191 

-11-SS 

B 

99 

-94-10$ 

8 

9t 

-M-tS 

M 

10 

-14S-4P 

M 

49 

-99-1$ 

M 

699 

-M-5S 

B 

69 

-14S-7S 

B 

96 

-99-9P 

M 

16 

-M-14P 

M 

139 

-i6-lS 

B 

13S 

-98*19$ 

3t 

-tt-tiP 

M 

19 

-i6S-4P 

B 

106 

-98-16P 

8 

IS 

-S4-*S 

M 

69 

-16$-4S 

B 

169 

-98-17$ 

M 

14 

-14-5P 

M 

900 

-16S4P 

M 

90 

M 

6S 

-*4-SP 

M 

49 

-16-1 3S 

M 

94 

-39-6P 

M 

37 

-3«-6P 

B 

900 

-1*-1S 

B 

70 

-39-7$ 

8 

4S 

-3t-7P 

B 

969 

-1B-SP 

B 

S4 

-39-1 3$ 

M 

99 

-PR3S-7P 

M 

39 

-1«-SS 

M 

40 

-31-1 3P 

M 

314 

-3S-7S 

M 

4711 

-1«-6S 

B 

151 

-39-14$ 

R 

til 

-3S-14P 

B 

979 

-1»-10S 

M 

30 

-16-6P 

8 

13t 

-31-1 4S 

B 

90 

-10-SP 

B 

t6 

-34-7P 

M 

899 

-10-1  IS 

3S9 

-36-1  «P 

B 

19 

-10-1 3S 

B 

77 

AN310t-«S-lP 

M 

49 

-lO-lSS 

M 

440 

-lOS-lS 

B 

96 

-lO-llS 

B 

1 

-lOS-lS 

M 

90 

-M-JP 

B 

31 

S77 

-lOS-lS 

-1tS-3P 

M 

M 

19 

910 

-11-SP 
-11-1 9P 

M 

8 

UNUStD 

70 

179 

-11S-3S 

-11S-3S 

B 

M 

79 

14 

-HITS 

-14-lP 

B 

B 

ELECTRONIC 

34 

330 

-16S-1P 

-16S-5P 

B 

79 

39 

-14-3P 

-1»-11P- 

B 

B 

COMPONENTS 

-16S-1S 

M 

99 

-31-7P 

M 

10 

-16-11S 

B 

173 

-39-7$ 

734 

-16-1 3P 

B 

199 

-31-1 4S 

• 

Piaaaa 

PaH  N«. 

1499 

1607 

:;;4i 

B 

B 

43 

99 

-39-16$ 

-36-10$ 

M 

39 

RA-10-06 

RacalMc 

St 

-lt-1lS 

M 

69 

-44-1 P. 

8 

M 

TA11B 

TrimaWw 

99 

-IMlP 

M 

146 

AN310a-«S-lS 

B 

190 

DA-1F 

1199 

17 

-10-3P 

-lO-SP 

B 

B 

394 

1013 
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97 

MR160 

Flkat 

66 

-31-6P 

M 

411 

-16#-4P 

B 

97 

FTlIl 

- * 

90 

-31-6S 

M 

1799 

-16S-4P 

M 

94 

FT191 

MoaM 

P4  -MtUilin 

1  M— MaUab* 

90 

BX41-7 

DyaMMli 

m 

1  B-BabalHa 

WRITE  — WIRE— PHONE 


COMMERCIAL  SURPLUS  SALES  CO. 

4101  CURTIS  AVENUE,  BALTIMORE  26,  MARYLAND 
TELEPHONE:  CURTIS  3300 


ELEaRONlCS-Jim*,  1951 


321 


Soiin(l*»ow«r*d  Hetd/C(i«tt  S«t».  RCA  Trpe  MI- 


T9l«tyv«  Co.  Whoattton«  Perforator.  Fnr  autctmatic 


17S0  kcB.  Nim'  PRICE. 


EACH  . .  $5.50 

6  for  . $30.00 

BAUSCH  &  LOMB  Front>F^f1  L^ns  AMemblr. 

for  best  iniaireg.  F2.1.  S.S  U).  EF.  EACH  $10.00 
MOUNTED  LENS  UNIT,  also  for  front-end. 
reaults  as  good  as  R  A  L  unit.  Rp^  FI. 9  f.  1. 
91.44  mm.  out.slde  dia  at  one  end  00  mm.  length 
ci  mount  54  mm.  PRICE.  EACH . $7.00 


SEARCHLIGHT  SECTION 


-  THE  BEST  IN  ELECTRONIC  SURPLUS  - 


8F.|  Radar  Eqgts.  10  Centimeter.  Brgnd  NEW  irtth 
oonipleie  spares  to  insure  oter  10  years  of  continuous 
operation  Includes  motor- generator  set  in  each,  all 
ware-guide  plumbing,  instruction  books,  etc.  19 
ca^es  per  set,  export  packing. 

PRICC  EACH  . $2,500.00 

BMchmiitM'.  250  aatt  PorliM.  SsunO  Am.IHlM. 
SysteiRs,  with  nine  speaker  rack,  tubes,  mike,  cables, 
and  spares  Operation  from  110  folts.  one  phase. 
®P_<7'*1««_AC,,  Excellent  and  New  condition  units 

PRICE.  EACH  . $455.00 

Case  of  spares  for  abore.  PRICE . $100.00 

Weston  Electric  Model  HLA8.  500  watt  Sound 
Ampliflor  Systomi.  consisting  of  40  watt  Pre-Amplt- 
fler;  500  watt  Power  Amplitler  with  built-in  power 
•uppiy,  expander-compressor  circuit.  Internal  blower- 
rentilatiun.  .*10  kc  erasing  oscillator  circuit  for  mag¬ 
netic-tape  re<'ording.  volume  and  meter  controls:  two 
speaker  racks,  each  with  «-«0  watt  dyn.imlc  hom 
unlu.  (Operation  Irom  115/230-3-00  AC.  New.  Un¬ 
used.  Complete  with  tuhr^.  cables,  connectors  and 

instruction  manual.  EACH  . $595.00 

Wileex  36A  Rectiflsrs.  single  cabinet  unit  containing 

4  separate  transformer  rectifier  power  supplies,  cap¬ 
able  of  supplying  1>C  foltage  to  one  or  more  96C 
transmitters  and  one  or  more  Wilcox  50A  Modulators 
(which  are  designed  to  modulate  a  95C  S  KW  RF 
9ufpof  Transmitter).  Has  terminal  connections  for 

5  Transmlltem.  and  for  local  or  remote  operation. 
Mea-sures:  72*  high.  29%'  wide,  and  24*4'  deep 
Operates  from  22O/S/50  AC.  NEW  enpt..  complete 
with  control  relays,  tubes,  power  transformer  <r**- 
“g'jWlp^or^tbpmt),  InstnietlcB  manuaL  WRITE 

RMCA,  Model  5010  I.F.  8hip  Main  Radio  Tram- 
mltter.  325  to  500  KC.  tvpee  CA  A  E,  Excellent 
condition  Less  motor  generators. 

PRICE,  EACH  . $475.00 

RMCA.  Model  80I9A/H.F.  Ship  Transmitter,  com¬ 
plement  10  gOlO  aboie.  for  H.F.  transmlssicm  A1 
and  At.  200  watts  output.  Excellent  Condition,  leas 
powers  this  unit.) 

PRICE.  EACH  .  $400.00 

RMCA.  5003  Emergency  Transmitter.  500  KC  50 
watts  output  with  12/115  V.  DC.  motor  g.iicratnr 
^t.  and  battery  charging  unit.  Excellent  Condition 

Complete  with  tubes.  PRICE.  EACH . $275.00 

RMCA.  5707  Direction  Finder,  tint.  Freq.)  consist- 
ing  of  rei*ener.  loop,  shaft,  rotating  wheel  Excellent 
C  ondition  except  shaft  bousing  not  available  (can 
be  ewlly  improrisedi  With  tubes,  PRICE  $750.00 
^•a^»V.***^**  ‘M-AY.  I.F.  Ship  Transmitter.  82.*5 
to  500  Kt  At  and  A2  emission.  Excellent  Condi 
V.  DC.  EACH  $350.00 

PRICE  without  MO.  EACH  . $275.00 

Beacon  Eqpt.  20-40  MC.  Converts 

R*  U-.IOS  .i2ji  60.V  to  directional  transmitters 
and  f«^i'crs  Ideal  for  airports  or  for  homing  sppll- 
cation.  Nf:w  and  complete  equlpt.  Export  parked 

tACH  .  .  $90  on 

SCR.5II  -Pogo  Stick’*  Walky-Talky.  Portable  low 
radiotelephone  for  2  to  6  me  operation, 
with  13  plug  In  tuning  coils  containing  crvstal.s  for 
crystal  «-ontrol  of  both  recelrer  and  transmltter. 
Tran.Miiltter-recetver  Bc.745  of  this  8CR-511  In¬ 
cludes  telencoplc  sritmna  and  “Press-Talk’'  Switch 
^L-’yrJ  cables.  Range  5  miles,  plus.  With 

I  K-l.ii  \  ibrs’or  P<*uer  Supidy  2-Tnlt  battery  (less 


PK-157  Vibrs’or  P<*uer  Supidy  2-Tnlt 'battery  (less 
ebTtmUtei  T  i.  nilke,  rea<ly  for  immediate  opera¬ 
tion.  KKiUfe.  EACH  . $95.00 

RMCA.  8800X  Auto  Alarm  Recehers.  500  KC  Auto¬ 
matic  sits  1 4-second  dash  actuated)  Alarm  Unit. 

( omplete  with  Relav.  Control  Box  and  warning 
light.  For  no  $.  nr  yierstlon.  Excellent  Condi - 

tliHi.  with  tubes.  PRICE.  EACH . $250.00 

TBK-IO  500  aait.  2-18  1  MC.  CW  Telegraph  Trans- 
mltter  designed  for  ship  installation  Almost  new 
condition.  <;;;'mplete  with  tubes,  less  MO  set  and  ac¬ 
cessories  PRICE.  EACH . $350.00 

Link  FM  Transmitter-Receiver.  70-100  me.  50  watts 

output.  Model  1408  IH’.  W’all  style  cabinet  oontaln- 
ing  transmitter,  receiver  and  14  V.D  C.  power  sup¬ 
ply.  hamlact.  Dim.;  34*  x  21*  x  11'.  New  Condi¬ 
tion.  ( omplete  with  tubes,  crystals,  special  tele 
^plc  antenna.  Instruction  book 

PRICE.  EACH  . $500.00 

AN/CRT-IA  Sonebuoy  Transmittw’s.  for  mine  and 
submarine  detection.  W’ith  parachute,  tubes,  etc 
Mdy  for  operation  (except  standard  types  dry  bat¬ 
teries).  Dr^rsfes  at  67.7  me.  Excellent  to  New  con¬ 
dition  PRICE  EACH . $55.00  and  up. 

R-2/ARR.3  Receivers.  FM.  67  to  72  me.  for  use  with 
Sonnhuoy  Transmitters  described  above  24  V  DC 
operation  (less  dTnamotora).  Excellent  condition 

W'lth  tubes,  each  . $125.00 

BC-3I9-A  Transmitter.  CW  only  300  watts  output 
'Wl-  4.0  to  13  4  me.  Operstew  from  110/220 

AC.  Excellent  condition.  Less  tuNs 

PRICE.  EACH  .  S300  on 

Wileex.  90.200A.  2-KW  RF  eectloD  115  to  525  KC. 

cabinet  with  complete  RK  end  containing  two 
VFO.  intermediate  eectlons  and  PA  stag*-.  Almost 
new.  hut  lacks  PA  Inductance.  I^ess  tubes. 

PRICE  . .  $300  00 

TDE-2.  Ship  Transmitter.  HP  and  IF  hands,  for 
2.'UiV,  DC  operation.  With  Internal  mg  supply,  and 
all  tubes.  NEW.  unused  condition. 

PRICE  . $(>00.00 

TC8.  Ship  Radio  Transmltter-Recelvers.  for  12^24 
11.5/230  V..  DC..  an<l  115  V  AC  Power  Supplies, 
all  available.  Also  TCS  spares,  new.  export  wrap[v>d. 
Radio  telephone  and  radiotelegraph  at  20  A  40  watt. 
1.5  to  14  0  me.  Complete  with  ^1  accessories  Ex¬ 
cellent  condition  EACH  . $500.00  up. 

RCA  Models  ET.4332-B.  and  ET.4336  Radlotels- 
ahone  Transmitters.  250  Watts  output.  Fre<i  2.0  to 
zo  n  me.  front-panel  band  tsrltching — no  plug-ln 
colls,  crystal  or  VFO.  Usee  4 — 866.  2 — 805.  2^18. 
and  1— S07  Dim:  57'xl7'x24*  deep.  Excellent  Con¬ 
dition  units.  Setwrste  Speech  Amptlfleri,  to  match, 
also  available.  Transmittsr,  EACH . $^5  00 


/mmediofe  Deihrery  Irom  Stock 

Cable:  Telemorine,  N.  Y. 
Tel.  LOngacre  4-4490-1 


TS-47/APR 

Signol  G«fs«rotor.  40  to  115  me  ond  115 
to  500  mogocyclos,  buttortly  condonaor 
tunm9  with  diroct  procision  ealibrotion. 
Solid  construction  and  shioidinp,  with 
built-in  power  supply  which  oporotos 
from  00  to  220  volts  AC,  50  to  2600 
CPS.  Comploto  with  instruction  shoots, 
tubes,  ond  connectors.  NEW  ond  like 

now  units.  EACH . $140.00 

6C-34t  Receivers,  like  NEW  condition, 
complete  with  tubes  ond  dynomotor. 

EACH  . $140.00 

BC-221  Frequency  Meters.  Excellent  to 
LIKE  NEW  condition,  with  calibrated 
chorts,  tubes  ond  crystol.  EACH  $05.00 


RADIOSONDE  AN/AMQ-1,  meteorologicol 
tronsmitter  with  sensitive  instruments  tor 
moosuring  prossurt,  tomperoturo,  ond 
humidity  ond  moons  for  modutoting  trons¬ 
mitter  so  thot  this  information  is  trons- 
mittod  while  unit  is  In  flight  suspended 
from  o  bolloon  (not  supplied).  Stondord 
bottery  powered,  NEW,  complete  in  cord- 
boord  cosing,  pocked,  reody  tor  immedl- 
oto  use  otter  instolling  botteries.  Lorge 
Quontity  Avoiloble.  WRITE  FOR  PRICES. 


EACH  . $8.75 

Modal  ATO  Aircraft  Transmitter,  mfd.  by  Bendlx. 
SO  Watts  A1  A  A2.  40  Watts  A3.  4-ChanneI  motor 
(uoing  1500  to  9.050  KC.  Complete,  with  tubes.  24 
V.  Dvnamotor.  remote  rontrol.  connectors,  spare 
parts  in  box.  all  NEW  Equipment.  Export  Packed 
Par  8H  . $175.00 


aignals  on  perforated  tape,  when  u.sed  with  Baahma 
Kaying  Head  with  Kevmg  Head  Drive  for  controlling 
radio  transmitter.  Both  units  available,  e.xcellent 
condltioo.  The  Boehms  unit  in«dudes  I*ilnt  T.amp  and 
Transmitting  Speed  Ret'order  from  15  to  570  w  p  m 
PRICE,  both  units  .  $490.00 

TEST  EQUIPMENT 

Model  62  VTVM,  Measurement  Corp. 
Model  78-E  Standard  Signal  Generator. 
Measurement  Corp. 

Model  65-B  Standard  Signal  Generator,  Pre¬ 
set  Push-Button  Control  for  Frequency, 
Motor-Driven  Tuning,  Measurement  Corp. 
Type  160-A  "Q"  Meter,  with  Type  560  L/C 
Dial  Conversion  Kit  and  141-B  Coupling 
Transformer,  Measurement  Corp. 

Model  200-C  Hewlett  Packard  Audio  Os¬ 
cillator 

Model  205-AG  Hewlett  Packard  Audio  Sig¬ 
nal  Generator 

Model  330-B  Hewlett  Packard  Distortion 
Analyzer 

Model  154  RCA  Beat  Frequency  Audio  Os¬ 
cillator 

CRO-3A.  G.  E.  Oscilloscope 
General  Radio  BI4-AM  VTTVM  Amplifier 
Dumont  Type  20B-B  5"  C-R  Oscillogroph 
RCA  160-B  Oscilloscope 

All  Excellent  Condition  Test  Equipment. 

Write  for  Prices. 


"SNOOPERSCOPE"  TUBE 

Infrs-RiHl  ImaxF  Converter  Tube  (British)  to 
mak«‘  “SnfH'perM’opea.”  “^U)araeopm.“  and 
other  devices  that  see  In  the  dark.  Has  many 
uaeful  Industrial  appMcatlona.  Operates  with 
invisible  infra-red  rays,  without  scanning  or 
atnpUflers.  Supplied  with  technical  data  and 


All  Prices  FO  B.  N.Y.C. 


20-40  MC  FIELD  STRENGTH 
AND  WAVEMETER 

Uses  a  0-100  Micro-ammeter  with  a  184  Pentode,  to 
receive  signals  in  the  20-40  me  range.  1.5  volta  bat¬ 
tery  required.  Tuning  dial  has  dial  lock,  for  fixing 
poisltloo.  and  teleaooT'***  Antenna  permiu  adjusting 
(or  strong  or  weak  sIl.'T'i’i.  Calibration  must  be  aelf- 
performed.  With  instiuction  slieet  and  diagram  NEW’, 
iinuaed  w^ts.  Dim.  6H'  x  4*%'  x  5^*. 

PRICE.  MCH  . $14.95 

Yi-I  I.F.F.  Eqpt.  CoDsixts  of  dual  transmitteri 
and  dual  receivers,  each  working  in  “A”  and  “B” 
bands.  175  and  515  moe  respectively.  Includes  power 
supply  (115-230  volts.  60  cycles  AC)  and  tubes,  all 
in  one  metal  cased  unit.  UNUSED  eqpt. 

PRICE.  EACH  . $165.00 

32  Volt  DC  to  AC  Rotary  Converter,  mfd.  by  Kato. 
For  yachts.  workbMts.  or  farm  installation.  Out¬ 
put  no  V..  60  eyclei  AC.  rated  225  watt  but  gfiod 
to  $50  watts.  All  NEW  Units. 

PRICE.  EACH  . $35.95 

Doek  Entraneo  Insulators,  bowl  and  flange  type 
6%“  dla.  with  heavy  galvanized  metal  flange  and 
bell.  Top  bell  5^*  dla.  x  11*;  brasa  feed  thru. 
Very  high  voltage  Insulation.  Individually  patk^i 

in  cartons,  all  NEW.  12  FOR . $24.50 

Generater  Electric  AmpMdyne  M.  G.  Sat.  general 
type  #V5875677.  motor  type  •73AB58.  Navy  »CO 
2lABr,  115/230  V.,  50  cycles,  motor  rated  at 
k-HP..  generator  output  tiO  V.  DC  at  875  walts. 

NEW.  PRICE.  EACH  . 175.00 

T9/APQ2  Radle  Transmittari.  Nolse-tnodulated 
Jamming  Transmitter,  using  Electron -Multiplier 
Photocell.  For  Jamming  oertain  tj-pes  radar  wix 
New  unused  transmitters  only,  with  Eleotroo-M^ti 
pller  tube,  leas  other  tubes.  EACH . .....$32.50 


storage  batterlcHi  Each  In  Individual  metal  cabinet. 

NEW.  Prioa.  Each  Set . $450.0') 

TS-II  Handsets,  for  SCR  194  A  195.  N^^ 

each  .  $••$$ 

TS-48AP  Echo  Boxes.  (tnuSED.  EACH  $20.00 
8CR-554  Sector  Scan  Units.  Unused.  EACH  $9.00 
QBE-3  Control  Rertiflors.  Type  CBM-20223.  Unused 

EACH  . .....$27.50 

BC-559A  Radio  Transmlttors.  Unused.  Lees  tu^ 

EACH  . $22.50 

580-76S  MC  SUPERHET  RECEIVER 
WITH  WAVEMETER 

F.ssily  modified  for  Cltlsen’s  Band  reception,  or  for 
e\perimental  use  on  VTIF  Television.  Uses  a  955 
Autodvne  detector-oscillator  into  8-8tage  resistance- 
coupled  IF  amplifier.  Output  Is  for  headphones.  In¬ 
cludes  VR-150  voltage  regulator  tube.  6K5  tuning 
eve.  and  5Y3  rectifier.  For  115  volts.  50/50  eyelet  A< 
Calibrated  W’avemeter  mounted  a.s  separate  portion, 
with  variable  tuning  rod  and  hand-plotted  calibration 
curve  for  each,  permits  checking  frequency  of  Incom¬ 
ing  signal.  NEW  unused  surplus.  With  Instruction 
aheett  and  diagram,  plus  calibration  curva.  ud 

lubes.  PRICE.  EACH .  $75.(K 

RADAR  TRAINING  SET^MARK  V 
For  Student.  Schools.  Labs,  or  actual  radar  applica¬ 
tion.  Operatw  In  the  580  to  765  me  region.  dealgnM 
eApMally  to  illustrate  bow  radar  e^ipt.  functions,  and 
permits  making  numemut  experlmenta  to  put  over 
radar  fundamentala.  Uses  above  described  receiver: 
separate  tran<imltter  using  8025  trlode  with  1.5  watts 
at  antenna,  with  400  KC  Internal  modulator  using 
two  811  tubes:  External  modulator,  generating  audio 
frequencies  of  16.000.  4.000.  and  l.OOO  cjrrlaa.  and 
RF  at  750.  350.  and  175  KC.  with  selection  iwltrh 
for  modulation  frequency  and  wave  form  control, 
u.slng  8  tubes.  807.  6N7.  and  6J5:  aet  of  Antenna  W- 
pole  rod.'!.  Supplied  with  full  Instruction  aheets.  dla- 
gram.s.  rallbrailon  curvea,  tubea,  NEW  unuaM  aur- 

Dlus  PRICE.  Per  Sat . $175.00 

DZ-2  DIRECTION-FINDING  EQUIPMENT,  ^h 


Transmltter-Rece'ver.  FM.  20  40  MC.  New  and 

Excellent  Cmdltion  units,  with  PE-97,  or  Of 

PE-120  6-12-24  volt  Power  Ruppllea  available. 

WRITE  FOR  QUANTITY  PRICES. 

SUPREME  ahlp-to-ahore  transmitter  receiver.  IlOW 
output.  9  channel.  2  3  mca.,  crystal  controlled  for 
nov.  eoc.  A.C.  condition  N-2.  Complete 

tubf'S  and  miertmhone  EACH  . . $500.00 

MASTER  POWER  METER  PANEL,  for  meMuHnR 
voltage,  current,  and  frequence  of  2  to  4  50  KW 
power  units  of  240  v.  8-phase-3  wire  or  3-pha.se-4 
wire.  60  cjclet  AC.  Measures  each  phase  lead 
Measure*  nirrent  0-800  or  0-600  ainxw^  IV'r'ilS," 
selection  of  nirrent  transformers.  Dim:  22^x34  x2(r. 
Has  manv  Industrial  applications.  NITW  condltioiv 
EACH  . $150.00 

TUBE  SPECIALS 

2J27  $24.50  lOCTH  . !.??5 

707B  ....$24.50  250TH  or  TL  .  ^9.50 

527  . $19.50  450TL  . $40.00 

72IA  ....$  2.85  861  .  $22  75 

LIMITED  QUANTITIES  Following;  R.89/ARN-SA 
Receiver*,  new:  APN.4  Indicator*:  TBY  2  Portable 
28-50  me  Transceivers;  TA-I2B  Trantmlttera;  Model 
NAA  Underwater  Ultrasonic  Beacon  Transmitters: 
Modal  ZB-3  Aircraft  Homing  Adagtar  Equipment: 
Poilahle  Teat  (heillator*  for  ZB  Eqpt.:  RT-3/ARN-I 
Altimator  Tranimlttar-Rocaivers:  Receiver*  far  D^I2 
or  13  O.F.  Receiving  Eqpt:  Radio  Recalvor*  BC-733- 
D:  Modal  ATD  Aircraft  Tran*mittars:  BD-72  Switch¬ 
boards:  500  Watt,  no  DC  to  110  AC.  50  cp*  motor- 
generators.  Also.  BC-603  Receivers.  BC.604  and 
BC-604  Transmitters.  6C-620  and  BC-559  FM 
Transceivers.  PE-97.  117.  and  120  Power  Suaalies; 
Ship-te-Shore  Radio  Tolaphene  for  32  V.  A  110 
V.D.C.  oporatlon.  Large  quantities  ef  transfermars. 
power  and  audio,  flltor  chokes.  Radar  fittings  and 
accetsorlo*. 

All  Material  Offered  Subject  to  Prior  Sole 


TELEMARINE  COMMUNICATIONS  CO. 
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SVPERtOR  VAEVES  FROM 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


LOUIS  ALLIS  FREQUEMCV  CHANGER  SETS.  Wc 

bave  3  alM*  in  itock.  all  brand  nrw.  iD  Prl:  Si(i/440 
3-60;  8m;:  30  K.W.  300  VolU.  3  Fh.  500  Cte.  .»  V.V. 
Tnltj  ara  beltMl  od  oommoo  bed  plate. 

Prlca . SI2M.00 

Prt*  S5  H.R  120/440-3-00;  See.  15/10  8  K.W 
3300/1200  RPM.  300.210  VolU  35/35  Ampa  3  pb 

500/300  C.F.8.  Frlca . . $1050.00 

(3)  PH:  1  R.F.  330/440  3  00:  See;  7.5  K  W  440/310 

V.  17/8.5  Amp.  3000/1300  RFM.  360  180  Orlea.  3  pb. 

Frtca  . $750.00 

Wa  can  supply  tbeaa  unlta  for  400  cyela  output  and  with 
tranaformera  to  tupply  3  pbaae.  wya  output.  Writ#  for 
further  information. 

ECLIPSE  000  CYCLE  GENERATORS.  Flanfa  mount- 
ln(  with  fpllne  abaft.  Output  la  115  VAC  10  4  Amp.  ' 
00<%  F.F.  8o0  Cycles.  1300  V  A  with  aacoodary  output 
of  38.5  VOC.  60  Amperes.  Self  axrttad. 

Prloa .  $30.00 

BRITISH  MADE  500  CYCLE  MG  SETS.  Motor:  SHh 
Volta.  3  PR-^  Cycles.  XX-Alternator:  5  K  W.  IKP 
Volta.  37  8  Amp.  500  Cyrlaa.  Excitation— ItO  V1>C 
When  uaad  at  00  Cyela  current  Output  la  600  cyclaa 

330  Volta.  Pries .  $353.00 

WINCHARGER  PU-7/AP:  Input:  38  VDC.  160  Ampa. 
Output:  115  VAC.  ainile  pfa.  2500  V.A.  4o0  C.F.8. 
Frequent  and  Voltata  rsculatloo  built-in. 

IMos . $87.00 

HOMELITE  400  CYCLE  POWER  PLANTS.  FF-6  tpa-1 
SiOala  cylinder  encine.  alr-eooled  foTeroad  to  operate 
at  4000  R1*M.  Oenarator  rated  at  1400  Watta.  120  Voit^ 
400  ('^ea  also  aerondary  output  of  27  VDC.  400  watta 
Brand  new  In  orldnal  onaea  with  Instruction  book,  and 
c«aplete  spare  parts.  An  axceptional  unit  to  procure 
400  oycla  current  or  to  ba  used  as  a  llibUng  plant 
lyrics .  $150.00 


HIGH  FREQUENCY 
CONVERSION  EQUIPMENT 

LELAND. MURRAY  MG  SET.  Motor:  5  H.P  320^440 
Volta  3  pbaae.  60  Cy.  directly  connected  to  Alternator: 
8  KVA  120  208  VolU.  Wya  connected.  400  cp.s. 

Frlca . $525.00 

HOLTZER-CABOT  MGI49F.  Input;  24  VDC.  36  amp. 
Output;  26  Volta.  400  cyolaa.  250  VA.  Also  aecoodary 
output  of  115  VolU.  400  cycles.  500  VA.  Completely 

rebuilt  and  fuarantaed.  Prist . $25.50 

Brand  New  UniU.  Prioa . $48.50 

GE  MG  UNITS.  Motor:  110  VolU.  D.C.  31.5  Amperaa. 
In  a  ainila  compact  unit  with  output  of  120  Volu.  20.8 
Amp.  siDgla  pb.  500  rydea  New.  ^ea.  ..$86.00 

SOS  CYCLE  MG  SETS.  BritUb  made  motor  generator. 
8  KW.  $  bearing  unit,  input  180-240  VIX^.  output  180 

tolu.  1  4  weight  app.  lOOO  Iba.  Price . $425.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
Type  BK853/BKRS354  Input:  320  Volu.  3  Pb.  60  (7. 
3600  RPM.  OutiMit:  350  Volu.  30  Amp.  single  pb.  ISO 
Cye.  5000  VA.  3000  Watu.  Brand  New.  Compart 
ball  bearing  unlu  for  operation  of  Hi-oycle  equipment. 

SPECIAL  PRICE . $160.00 

ONAN  806  CYCLE  MG  UNIT.  Employing  5  RP. 
Motor  operatire  at  230/440  Volu.  3^,  60  Cy.  V  bdted 
to  self-exc.  generator  with  output  of  1.5  KVA.  115 
Volu.  single  pb.  800  CPS.  and  secondary  output  of 

500  Watts.  38  5  VDC  17.5  amparm.  PRICE _ $289.00 

INVERTER  UNIT  PE288A.  Input:  37.5  VDC.  38- 
amp.  Output:  80  Volu.  single  pb.  800  CPS.  500  VA 

Prioa . $19.00 

G.  E.  HIGH  FREQUENCY  MG  UNITS.  Motor  opera- 
tire  at  115  Volu.  DC.  Generator:  35  KW.  34/.33 
Volu.  78  Amp  D.C  Alternator:  120  VAC.  30  8  amp 
.9  PF,  single  pb.  730  cycles.  All  three  components  In 

a  single  compact  bousing.  Prioa . $200.00 

800  CYCLE  UNIT.  OperaU  at  440  V.  3^.  60  cy.  di¬ 
rectly  connected  to  self-ex.  alternator  with  output  of 
120  Volu.  single  phase.  6.6  amp.  .8  K.W.  800  ^clen 

Price . 1119.75 

CROCKER. WHEELER  500  CYCLE  MG  SET.  Compact 


GEN.  ELECTRIC 
AMPLIDYNES 

MbSM  5AM73ABM: 

115  1*.  60  eye.  9 

amp.  Output:  375  K.  W  S'-' 
VDC.  1.5  amp . $86.00 

Medal  5AM85FB2A:  Input:  115  VAC.  34.  M  eye.  5 
amp.  Output:  500  watu.  350  Volu.  3  Amp . $144.00 

Medal  5AM73AB62:  Input:  US  330  VAC  6.3/3.1  Amp 
60  eye.  Output;  350  watu.  ISS  rolts,  3  amp . $65.00 

Medal  9AM78ABlt:  Input  33  VDC.  60  amp.  1  RP. 
2200  H1*M;  Output:  350  Volu,  D.C.  3  amparea;  750 
Walts  . $190.00 


PINCOR  ROTARY  CONVERTERS 

SOO  VA:  rtll«r«i:  Brmd  Sm.  Input:  llS  VI>C.  4.1 
Amp  Output:  120  VAC,  1.34  Amp.  _ 

SPECIAL  PRICE  . ME  W 

IDEAL  AC/DC  M.6  UNIT.  IIP  V.  14,  M  CT.  Input, 
no  vne  no  nmp  .13  KW  output.  1  bottrlnp  unit 
thuroufhli  rebuilt  nnd  (unmntMd.  With  rhoootnr 
. . IM.Oe 

GE  DC  GtMrattn.  roo.l.ta  of  thm  irpnrmto  pnor- 
ntori  In  on»  unit,  loop  RPM  Drtl»»r»:  1100  V..  4.00  V 
IS  ».  nnd  111  V.  l.J  tunp.  Prtco . 124.00 

BrHItll  Anamntpn.  15  KVA..  110  Volu.  14.  400  CPS. 

MP.  010.  PrtM .  1II1.W 

CromptM.PnrlilnMo  AIttrnntort.  3  KVA.  .T  ly.  1^ 
VAC.  14.  40  CT.  IKOO  Rl-M.  aop.  oio.  Prior - $I70.M 

BrHtili  mid*  DC/AC  MG  SMi.  Oporntlro  nt  IIO  VDC 
to  dollror  210  VAC,  50  o»c.  100  wntu.  Cnn  bo  uf"! 

with  rboooui  to  doUror  40  CTO.  BB.  Prtoo . M4.7S 

Narmsiid  HIpb  Fro*.  Unlit.  Opormttve  u  Mo  VDC  •.» 
loip  1  HP  dolltort  1100  wnttt.  1400  to  1100  ito-Ioc 
.170.00 


HERE  IS  EXCEPTIONAL  VALUE 


ReWns  aad  Myers  Mater  Genaratar  Units.  Oearata 
at  IIO  Valts.  AC.  sinila  phase.  80  eye.  and  dalivar 
32/40  Valts.  OC.  Can  ba  esad  wHh  «eld  rhaaatat 
ta  supply  24/28  VOC  far  the  eparatien  af  aero 
aeuipnant  tram  liphtinp  line.  Rated  at  40  watts 
Put  will  dalivar  200  watts  far  Intanwittant  apara- 
tien.  Gear  head  Pullt  Inta  ana  and  ratatas  external 
shaft  at  225  RPM.  An  axeaetlanal  value  at  $18.75 
each.  With  Said  rhaeatat  $20.00.  Alse  avalUMa 
far  eparatien  at  115  VDC  at  $12.50  and  with 
rhaaatat  at  $13.75  each.  Bath  enits  have  1/4 
HP  Mater.  Stec4  up  en  these  sets  white  they  are 
evailaMe.  Special  price  en  auantity.  Rebellt. 


Price. 


.35  KW..  135  VIH',.  3  8  amp.  Fields  have  *^1" 

permitting  'amplldyne"  operation.  Price .  $183.06 

OC  Manual  Cantrellars.  mfg-  by  Marconi  Co  of  Fng- 
land.  Bic.  type.  For  starting  duty  of  34  VDC  Mn^ra. 
raied  at  .7  HP.  A  really  hard-to-get  unit  at  a  give¬ 
away  price.  SPECIAL . 9*.90 

Salanlum  RaetlHars.  Full  wave  bridge  type.  Input:  15 
VAC.  t>utput:  IS  VDC.  4  amp.  ConsiiU  of  4  platm 

about  4'  dla.  Price . $<  « 

GE  DC  Ganaratars.  Type  8D.  8b.  wdg.  5  KW 

VDC.  37.8  amp.  1735  RPM.  Price  . $38-00 

Watthaur  Matars.  UO'llO  Volt  DC  operation.  I**ed  but 

in  A1  oondlUon  5  amp .  3.7$  10  amp . $4.35 

15  amp . $5.00  35  amp . $8.00 

■  Q.  E.  Mater  Startinf  Rcactars  Type 
liK2840G2:  Rated  at  44UV.  S  Pb.  60 
16.8  Amp.  Only  a  3  Pole  Double 
Throw  Switch  Is  necessary  with  ihK 
unit  to  make  a  15-30  HP  compensator 
starter.  Us•^ll  for  anv  twrpo^reuuir- 
Ing  three  t^ase  choke.  SPECIAL 

PRICE  . $«8.W 

Esc#  AC  Matars:  built-in  magnetic 
brake  for  quick  reversing.  Double 
shaft,  ball  bearings.  Rated:  3H  HP — 30  rarnutes.  ma¬ 
rine  duty:  440-3  60.  Brand  new  in  original  casea. 


CENTURY  MOTOR  GENERATOR  SETS 

7.5  KVA:  330  Volts.  DC  to  115  Volu.  AC.  single  phase. 
60  Cvelss.  t'omplet#  with  automatic  controller  aad  push 
buuon  sUUon . $445.00 

ALLIS-CHALMERS  MOTOR  GENERATOR 

Input:  115  VIX'  at  14  amp.  3600  RPM.  Ball  Rearliir> 
Output:  1.15  KVA:  80<6i  FTT  ISO  Volu.  AC.  1  Pb.  60 
eye.  10.4  amp.  Ontrlfugal  autonatio  controller  per¬ 
mits  line  start  operation.  Fully  enclosed.  Brand  New 
$96.95.  Also  available  for  330  VDC  operation  at  the 
>aine  prioa. 

GENERAL  ELECTRIC  DC/AC  MG  SETS 

Four  Beaiinp  Manna  Units:  35  IIP  330  Volts.  Dt' 
coupled  to  altemsror  19.75  KVA:  80Sfe  PF:  1800  RPM 
thiiput:  115  Volu.  AC.  Single  Pb  60  cycles.  Ball 
Hearings.  4  bearing  set;  marina  duty.  Brand  New. 

$545.80 

ESCO  DC/AC  MG  SETS.  Motor:  115  Volu.  IH  HP 
line  start;  built  In  voltage  regulator,  frequency  control, 
filtered:  Ideal  for  television,  radar  or  any  application 
re4iuiring  oomdant  voltage  and  frequency.  Output:  115 
V.A.C.  1^.  60  Cyo.  460  V.A.  Brand  New . $120.00 

JANETTE  ROTARY  CONVERTERS 

no  VA.  Input:  110  VOC:  Output:  HO  VAC.  single 
phase.  60  eyclea;  3600  speed.  With  Alter  for  ellrotna 
rlon  of  radio  Interference.  Reliably  rebuilt.  Special 
Price  . $19.95 


Operate  at  320  V(du.  DC  to 
delUer  110  Volu.  3.5  am¬ 
peres.  Two  of  these  units, 
can  be  used  on  330  VIM'  to 
obtain  110-0- no  Volu  IM' 
Special  Price . $17.50 


INDUCTION  VOLTAGE  REGULATOR 
Type  IRT.  form  M.  1  64  KVA.  8  phase.  60 
cyclaa.  cont.  duty.  Outdoor  service.  Pri¬ 
mary:  308  V..  10.5  load  ampa.  Oil  Ailed 
Wgt.  365  Iba.  S3  X  17*  X  14' .  $90.00 


General  Electric  Synrhranaus  Malar 
ar  Attarnatar:  ascitatlon  3  Volts; 
operating  at  or  dallvaring  110  volts. 
8  pbaaa.  60  cydep  at  1800  speed:  no 
name  plate,  but  lab  tasu  datarmlned 
specs  as  above . $9.95 


G.  E.  MOTOR  CONTROLLED 
VOLTAGE  REGULATOR 

Cat.  #837625.  Type  Tirs*.  Form  —  .568  KV.4. 
coot,  duty,  60  o..  Primary  volu  115.  Load 
Amps  16.3  Indoor  service.  Voltaim  eoDtroUf^l 

bymtr.  120/1/60/1/40  HP .  $39.50 

Send  for  list  of  other  sixes  In  stock. 


ESCO  CONVERTERS 


Wettinghottse  Transfermar  Centraller 
contains  300  watts  120-320  volt  trans¬ 
former  with  multi-tapa.  Hie  trans¬ 
former  with  tap  switch  alone  is  worth 
more  than  the  ■pecial  price . $7.50 


PANY  Tel.  HAneock  6-2480 
BOSTON  10,  MASSACHUSETTS 


Bstablished  in  1922 
409  ATLANTIC  AVE. 


ELECTRONICS  — W,  195? 


323 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


Hill- 


% 


CABINET  CH-118 

01W«  drab  In  color,  this  CAblnet  hss  a  ruM  Imirth 
InterlMk  access  door  on  the  rear.  The  front  taJies 
the  standard  19*  paneN  with  BO  Inches  of  heteht 
and  20  inches  deep.  It  Is  shock  mounted  on  a 
hesrr  steel  platform  and  has  a  two-inch  protrusion 
fullr  coverlnf  one  side  to  accommodate  wsve  trap 
and  wiring.  Ixiuvered  rents  allow  air  cir'-ulatton 
top  and  bottom.  Eaiih  F.O.B.  Chicago.  $34.50 

RA  52— RECTIFIER 

A  transtat  controlled  rectifier  to  produce  high 
Toltags  DC  from  110  VAC  BO  ercle  source.  I^p  to 
11,500  rolls  DC  at  50  watts.  Meteretl  high  firage 
(0-15KVi  and  current  (0  20  MA).  New  $74.50 


Radio  Receiver  Chassis  Complete  e.xcept  for  IS 
tubes.  This  chassis  with  standard  19*  panel  front 
contains  the  receiver  for  493.5  MC  complete  with 
power  supply  and  an  additional  low  voltage  power 
supply  that  originally  supplied  the  ke>er  ItC  770  a« 
deacrtbed  below.  110  VAC  60  O'cles  la  the  primary 
voltage. 


BC  770  KEYER  P/0  RC  100 
RADAR  EQUIPMENT 

This  unit  was  used  to  pulse  the  transmitter  BC 
769  as  described  below.  It  is  in  a  standard  19* 
panel  chassis  and  eontalna  many  valuable  parts 
such  as  a  10  Amp.  110  VAC  60  cycle  circuit 
breaker,  a  10  mfd  600  VDC'  oil  condenser,  a  6  3 
Filament  transformer,  switches,  pots,  resistors  sn<' 
numerous  othera  Less  tubes .  .  »4.*5 

BC  769  TRANSMITTER 


HI  POWER  X  BAND  TEST  LOAD,  dUsi- 
patei  3S0  watts  ol  average  power  for 
^4"  X  IV4"  waveguide,  VSWH  lets  than 
I.IS  bet.  7  and  10  KMC . SISO.OO 

S  Band  Test  Load  TPS-5SP/BT.  50  ohms 
S12.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi¬ 
pates  1000  watts  oi  average  power,  lor 
IVi"  X  3"  waveguide.  Range  2500  to 
3700  MC. 

X  Band  Pick.up  Horn,  AT48/UP  with 
coaxial  fitting  . $10.00 

TS.62  X  Band  Echo  Box  with  rJ.  cable 
and  pick-up  antenna. 

TS-33  X  Band  Frequency  Meter.  8500-9600 
Mcs.  Crystal  detector  and  50  micro-omp. 
meter.  Indicates  Resonance.  Connection 
for  scope  available. 

TS.45A-APM.3  Signal  Generator.  8700- 
9500  me-  no  V.  60400  cps. 

30  MC  IT.  STRIP.  VIDEO,  and  AUDIO 
AMPLIFIER  AND  110  Volf  60-2600  cps 
POWER  SUPPLY.  Bandwidth  10  me; 
new,  part  oi  SPR.2  Receiver, 

AMPLIFIER  STRIP  AM-SSA/SPR-2  con- 
tains  IT.  amplifier,  detector,  video  am¬ 
plifier,  pulse  stretcher  and  audio  amplt- 
tier  and  Rectifier  Power  Unit  PP-ISSA/ 
SPR-2  bondwidth  10  me,  canter  fre¬ 
quency  30  me.  sensitivity  50  microvolts 
for  10  milliwatts  output.  Power  supply 
80/115  V  ac,  60-2600  cps  1.3  amps. 
Send  for  schematic. .  .$65.00  less  tu^s 

S  Band  Signal  Generator  Cavity  With  Cut- 
Oil  Attenuator.  2300-2950  me-  2C40 
tube,  with  modulator  chassis _ $30.00 

UPN-l  S  Band  Beacon  Receiver-Transmit¬ 
ter  . $75.00 

TS-155  S  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 


S'Band  Mixer,  tunable  by  meons  oi  slider, 
type  N  connector  for  the  RT.  and  local 
oscillator  input,  U.HT.  connector  for  the 
IT.  output  variable  oscillator  inlection. 

$30.00 

S  Band  Crystal  Mixer,  variable  oscillator 
inlection,  illustrated  . $17.50 

TS-llO  S  Band  Echo  Box  2400-2700  me. 
portable  . $110.00 

X  Band  Thermistor  Mounts,  VSWR  less 
than  1.4  8500-9600  MC  Fixed  triple 

tuned.  Vz"  x  1"  waveguide . $40.00 

Fixed  triple  tuned  H"  x  1  Vs"  waveguide 
$50.00 

X  Band  Crystal  Mount,  V4"xr'  waveguide 
$25.00 

UG80/U  l'4"xl"  to  %"xlVi"  adapter, 

$5.00 

ESTERLINE  Angus  recording  Milliammeter 
60  cycles,  llOV.  AC  1  ma  full  scale. 

$160.00 

TS-89  Voltage  Divider  for  measuring  high 
video  pulses,  ratios  1:10  and  1:100 
transmission  flat  within  2  db  150  c.p,s, 
to  5  me-  with  cable  for  attaching  to 
synchroscope  . $30.00 

Waveguide  Below  Cut-off  Attenuator  L 
lOI-A  UJI.F.  Coiuectors  at  each  end 
calibration  30-100  db  . $15.00 

HYPERSIL  CORE  CHOKE.  1  Henry.  West- 
inghouse  L422031  or  L  422-32 _ $3.00 

PULSE  INPUT  TRANSFORMER,  permaUoy 
core.  50  to  4000  kc-  WE-161310,  im¬ 
pedance  ratio  120  to  2350  ohms.. $3.00 

X  Band  attenuator.  lV4"xH"  guide,  single 
guillotine  type,  0-30  db,  VR.WJt.  14 
maximum,  calibrated  . $85.00 

High  Voltage  motor  operated  switch,  18 
KV-  5  Amps  peak,  Schweitxer-Conrod 
No.  QA-35582  . $50.00 


aiippllM  by  RA  52  ryctlfler.  Parts  conHlst  of  O-ISO 
VAC  60  rvcie  ni»‘ler.  8.3  VAC  f\lam*>nt  tran.sfnrm^r, 
aiMr>ctat<Ml  circuits  for  VHP  tran'4niissinn,  standard 


MISCELLANEOUS  SPECIALS! 

New 

RA  10  DA  Reccirer . Uacd  517.50  124.95 

RT7/AP$1  Tranacdrcr .  14.95 

BC  347  Interphone  Amplifier .  2.95 

BC  442  liCSs  Condenser _ ...Used  $1.49  1.95 

APS  13  THF  Antenna.  Pair . 98 

Fie  8  Kilter  .  2.95 

I  97  Bias  Meter . Psed  $3.95  4.95 

UL  42  Antenna  Gearbox  Motor  and 

R*-*-!  .  . .  I’sed  $4.95  »7.5't 

AN  ARC  5  VHF  Transmitter  (T  23  ARCni  29.95 
One  Tube  Interphone  Amplifier—  Small 
compact  ahiPilnum  case  fullv  enrlosed 

*  344'  x  5\»'.  Less  Tube . 79 

40  Amps  Breaker .  .59 

220  M.A.  Circuit  Breaker . $9 

4'Ollias  VFO  Dial — 5  eallhratetl  ham  bands 
from  3.2  Me  to  32  Me:  complete  with 
pointer,  gears,  logging  d'al  and  flywheel 

Scale  6'  on  plate,  earh  .  .99 

C-18  Antenna  roll  avsemblv  slug  timed 
used  in  Itr  6u3  receiver.  Krequenry  range 
20-27.9  Me— fully  'blelded  New  for  1(»  1.95 

L  82  K  Kl'  '•  Inch  3r.»i  degree  compass  Indl- 


A-81  ?  •»‘ransnfttc*s  SeNyn  for  IS2  Indi- 

catO’  . 

(Both  *K'!F  A  T  -ns.  Selayn  for  $7.00) 


CATHODE  RAY  TUBES 


K«'R 

.sii.>'::-nKTi-:4'TOR 

for  prospectors — minori— 
oil  companies — plumbers— 
etc.,— etc.,— etc. 

12118  unit  Is  bring  offered  now 
at  a  considerable  reduction  In 
price.  Recentiv  advertised  at 
$79.50  It  Is  now  aratlable 
In  the  same  brand  new  ^ 
wrappings  in  suitcase  JQ 
style  caiTTing  case 
(less  Haftprlesl  at 

$5*.$0  ^ 


Shlpmentt  FOB  warehoese.  20*»  Deposit 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


Jeet  te  cbania  without  notice. 


ARROW  SALES,  Inc. 

D.pi  i6 

1712-14  S.  Mithiqon  Ave.  Chicago  l6,  II 

PHONE  HArr.^on  7  9374 
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Conplete  Line! 


POWER  RHEOSTATS 


DUMONT  224  A  OSCILLOSCOPE 
TS-36/AP  TS-102A/AP 

TS-108  TS-IMA/AP 

1-77  HICKOK  TUBE  CHECKER 
UPM-1  COMPLETE  TS-250/APN 
BC-221  FREQUENCY  METER 
RPC  MODEL  644  MULTIMETER 
FERRIS  MICROVOLTER  MOD.  188 
TS-in/CP  1-212 

TS-117/GP  TS-5/AP 

TS-3/AP  TS-19/APQ-5 

TS-100/AP  TS-61/AP 

TS-170/ARN-5  TS  375^U**^ 

TS-182/UP  TS-15A/AP 

TS-127/U  TS-268/U 


ohms  ohm*  ohm*  I  ohma  ohma 

M*  IlM  K-U«K« 

4S*t  4—f  IMK-IMKt 

MMt  liSK*  15M>15Mt 

1— *  ItKM  2MK*  SMK-ftKt 

4M*t  »MK>i5Kt 

2f  K«t2MKtm«>14Kt  M«K*M«ICt 
i5K*tSMk*t  MK-MMt  iMK-lMK* 
7Mt  MK*t  lm««*  2SK-UKt  MOK-TSK* 
im*t  MK*t  lm*«t  UK>6M«t 

2m««*  MK-MK*  4sn«i-4m*tt 

2—  *t  imttnwTK-l—IC*  Sai»i-5m#tt 

TYPE  «iJi"  M.9S 


Dhoka  watt  Ohma  watt  aa. 

S  25  un  225  60  2.52 

5  50  2.51  255  25  2-23 

5  150  5.5J  255  5(1  2.53 

I  50  2.51  355  50  2.53 

1  50  2.51  355  100  4.27 

1  100  4.55  355  25  l.W 

I  225  5.55  355  100  4.25 

1  300  5.42  375  25  1.55 

I  100  4.47  375  150  4.55 

»  225  4.58  455  25  1.55 

It3  300  25.55  455  75  3.55 

4  225  4.45  555  25  1.55 

5  25  1.57  555  75  3.55 

S  100  4.45  555  50  2.53 

5  25  2.23  500  100  4.35 

4  75  3.55  555  150  4.48 

7  25  1.55  555  150  4.45 

5  50  2.53  755  25  2.23 

15  26  2.23  755  150  5.55 

15  100  4.27  1555  25  1.58 

12  25  2.23  1555  150  5.53 

12  50  2.53  1255  225  7.25 

15  25  1.58  1255  50  2.44 

15  75  3.55  1255  150  4.55 

15  100  4.38  1555  25  2.53 

25  50  2.53  1555  50  2.45 

25  25  2.23  1855  150  4.24 

55  25  1.58  2000  25  2.23 

55  50  2.53  2555  50  2.53 

45  23  1.58  2255  150  4.24 

75  25  1.58  2555  150  4.24 

75  75  3.55  2555  25  2.23 

75  100  4.35  2555  50  2.53 

85  50  2.53  2555  100  4.48 

85  500  12.44  3555  25  2.35 

155  25  1.58  3555  100  4.48 

155  50  2.53  5555  25  2.53 

155  100  4.35  5558  50  2.85 

125  25  2.53  5555  100  4.58 

125  500  12.47  7555  60  2.85 

155  50  2.53  7558  100  5.31 

175  25  2.53  18558  60  3.12 

185  25  1.58  15555  lOO  5.51 

255  25  1.58  15555  25  3.25 
255  100  4.27125555  160  8.43 

Spaclfy  wbatbar  abaft  requlrad 
la  for  koob  or  acrawdrtvar  adjuat. 


Mfd.  VoltaiM  AvaU. 

.1  3*5-20K 

.25  3-8-3 1>4-5K 
.5  500-H-SK 

1  000-1<1H3-5-4 

2  400-500-1-1H3 

4  80^0^1-UK 


J5K-255K-25Kt  755K- 

45K-27K-2555  t  855K< 

755IC-755K-755Kt  Imeg 

*  tcrrwartTar  alottad  ahaft. 


TRANS¬ 

MITTING 

MICAS 


BATHTUBS 


600  4 

600  4 

600  4 

2500  9 

600  4 

3500  9 

600  4 

600  4 

600  4 

600  4 

2500  4 

2500  9 

3600  9 

600  4 

600  4 

600  4 

600  4 

600  4 

1200  4 

1300  9 


TELEVISION  CAMERA 


Voltagaa 

Avail. 

400 

8-4-500 

4-5-lK 

800 

3- 4-500 
400 

4- 5-lK 
600 

1-9-4-5-IK 

4-600 

50-100 

500 

35-50-76 

35 

35 

15 

13 


Many  othar  >l«aa  la  alacli) 


'UG^*  and  CONNECTORS 


SELECTOR 

SWITCHES 


21.81  3-400 

21.52  6-1500 

21.545  600 

.5441.555  600 

.21.55  6-1500 

.11.55  200  ' 

.11.5  400150 

21.1  4-600 

21.14  600 

21.2  ^ 

21.25  4-600 

.31.5  500 

21.5  4-600 

1.1.55  500 

1.1.1  800 

1.1.5  300 

211  600 

2il8  35 

21255  9 

31.551  600 

31.55  600 

3i.l  4-600 

31.25  4-600 

31.5  100-600 
0151 08i0458.00i.12/ 

600 

Alta  avalliMa  CHAN- 
NEL  Tyaaa.  Oaaalai 
Pricaa  aa  raaaatt. 


UC-25/U 

i;C-27/U 

UC-27/AU 

UG-57/i; 

VG-55/U 

UG-58/U 

UG-523/i; 

UG-18S  U 

UC-345'U 

UG-355/U 

t3-lAC 

S3-IP 

53- IJ 


53-lAP 

53-1 RTY 

83-18P 

83-1 R 

83-ID 

83-ISPN 

83-22R 

83-22SP 

83-3R 

83-3SP 

PRICES 
QUOTED 
ON  REQUEST  1 


UG-5  'V 
UG-18/U 
UG-12  U 
UG-14  U 
UG-I5/U 
UO-14/  U 
UG-18/U 
UG-I5/U 
UG-28/U 
UG-21  U 
UG-21B  U 
UO-22/U 
UG-24  U 


3350  line  resolution.  Eosily  converted  to 
present  RMA  stondords.  Circuits  ovail- 
oble  with  comero.  Complete,  like  new. 


11  2  bak-4btf  .75 

4  2  bak-OL  ahtc  .58 

8  2  Car-n  able  .58 

U  6  bak-a  able  1.55 

5  6  oar-abt8  2.25 

2  4  bak-o  able  1.35 

(Maojp  otbar  typea  lo  atock) 


JEFFERSON-TRAVIS  Model  52 
S  W.  MARINE  RADIOTELEPHONE 


ltC-184  IFF  EQUIPMENT 
BRAND  NEW,  COMPLETE 
SCR-584  PARTS 


Jonas 

BARRIEB, 

STRIPS 


P«I8I.Va  . 

P-IOI-H  ■ 
8.IOI-0-MOO 
S  SOS.AB  ... 
8-304.CCT  .. 
p.aOi.AB  ... 
P-308-CCT.L 
S-308-FHT  .. 
8.308.AB  ... 
P.3I2-AB  ... 
P.3I2.CCT.L 
P-3l$.FHT  .. 
P.3IS.EB  ... 
P.3IS.CCE  .. 
8-3IS-AB  ... 
8-3I8.AB  ... 
P.324.FHT  .. 
P-324-EB  ... 
S.330-AB  ... 
B-4(M.AB  ... 
P.408.AB  ... 
8>408*CCT  .. 
S-408.CCT  .. 
S-2458.8B  ... 
P-24I2.8B  .. 
B.24I2-CCC  . 
B.S52.DB  ... 
P.S08>CE  ... 
P-5I0-CC  ... 
P.SI2-CE  ... 


APS-4  RADAR  COMPLETE 


APS-6  RADAR  COMPLETE 
MARK  16  RADAR  COMPLETE 


Lorg*  Variety  Available 
At  Great  Savings 
SmS  r«ilr  .MW  sue  M  w  iMt. 


MG19A  NEW  U/16/U  PLUGS 


MK20A/UP,  NEW,  INDIVIDUALLY 
BOXED 


ssec-aa 

SSs'-ci  SHOCKMOUNTS 

eiM-CS  - 

•tse-cie 

SIM-C34 


BC-1100-A  TRANSMITTER 
WITH  REMOTE  CONTROL. 
IIS  VDC  OR  AC. 


WE  WANT  THIS  EQUIPMENT: 
SC-348  ART-13 

SC-611  ARC-1 

(TA-IB  ARC-3 

BC-1000  R5A/ARN7 


MICROSWITCHES 

A-*V2-RSI3  SI’ST  "8"  slODSW. 

metal  bouslDt  norm,  op . 58 

BvlB'RBIO  8PDT  typa  "8”  plan* 
fer.  S-clmilta:  ooa  op  and  ooa  cl  .58 
#WZ>RL8  (DOi  llhia.l  BP8T 

laaT  actuator,  norm,  cl . 18 

#R.RL2T  (not  lUua.)  8P8T  10a 
125  «ao  rtdler  plunfer.  oorm. 

oloaad  . 58 

C,0  E  aWITTHETTE  10a/U5TolUA(” 
8CRI078-CI03A3  8P8T  cloaad  ..  .58 

fCRI070-CI83E3  SP8T  epea . 59 

#CRl87tvCl03R3  8P8T  cloaad  ..  .M 
#CRl070vCl23C3  DPST  op/cl  ...  .19 
(Many  athar  typaa  la  ttaeh) 


Mony  ottiaf  typas  in  stocic 


MALLORY 
PUSH  SWITCH 


524  S.  SAN  PEDRO  ST. 
LOS  ANGELES  13.  CALIF. 

11816  VENTURA  BLVD. 

N.  HOLLYWOOD,  CALIF. 

Cable  Addnu:  COtUCT 
All  itamt  subject  to  prior  tala 


ELECTRONICS  — June,  1951 


32S 


SEARCHLIGHT  SECTION 


BRAND  NEW -GUARANTEED -SURPLUS - 

TYPE  N.A.F.  AMMETERS  &  VOLTMETERS 


REPLACEMENT  AND  SPARES  FOR  EXISTING  AIRCRAFT 

N.A.F.-1091  AMMETERS 

10  Amp  are  with  mtcrnol  shunt,  all  higher  ranges  require  external  shunt 
30  Amp  WeitinfhouM  AX  C*190  C-17-A-S730 

30  Amp  Weston  606 -TtOl  P  C-1t0  R-17-A.5730 

30-0.30  Amp  Genetel  Electric  DW-53  D-130  R-17-A.S765 

30-0-30  Amp  Weston  606  7103  P  C-140 _  R.17.A.S73S 

60  Amp  Genetel  Electric  DW.53  C-140  R.17.A.573S 

60  Amp  Westoe  606- TIOJ  P  C-140  R.17.A.573S 

60  Amp  WesUnghouse  AX  C-140....  R-i7-A-S715 

60-0-60  Amp  WesUnghoese  AX  0-140 . 

60-0-60  Amp  Weston  606- TMt  P 

N.A.F.-1091  VOLT-AMMETERS 

all  are  30  Volt  and  require  external  shunt,  *  Requires  AN  Connector 
A.30  .  .  R.17.V.770  30  Amp  Weston  606  -7101  P 

B-60  .  60  Amp  Genesel  Electric  DW.53 

N.A.F.-1091  VOLTMETERS 

E.30 .  R.17-V.II0  30  Volt  Genetel  Elechic  DW.53 

E.30 .  R.17-V.M0  .  30Voll  WesUnghoese  AX 

OTHER  AIRCRAFT  INSTRUMENTS 

all  ammeters  require  external  shunt 

10-0-100  Amp  Hidcok  Voltmeter  400  cycle  40  VoH  Weston  517 

10-0-100  Amp  Westoe  506  VoHmeter  400  cycle  40  Volt  WesUnghoese  NA.33 

150  Amp  WeiUeghoese  Fuel  Flew  Indicelot  Breeie  per  AB-1  170  Degrees  Westoe  545— II 


R.17-A.5710 
R-17.A.5710 
R-l  7.A.5740 
R-I7.A.5740 
R.17.A-S715 
R-17-A.5715 
R-17-A.5715 
R.17.A.1745 
R.17-A.5745 


110  Amp  Weston  606-7114  P 
1 10  Amp  Westieghoese  AX 
110-0-110  Amp  Westeghoese  AX 
140  Amp  Weston  606  7113  P 
140  Amp  Genetel  ElecWc  OW.53 
140  Amp  Sutton  Howley 
140  Amp  WesUnghoM  AX 
140-0-140  Amp  Genesd  Electric  DW-53 


t  D-1  Ammeter  R.17-A-6739 
D-l  Ammeter  R.17-A.6739 
F-1  Ammeter  Spm.  94-31114 
E-l  Ammeter  Spec.  94-311 73- A 


TYPE  N.A.F.  AND  OTHER  SHUNTS 


All  are  SO  M.V.  Lightweight  Aircraft  Type 

.  NAF-1091 
MSA— 500 
NAF— 1091 
NAF-1091 
Spec.  94-31104  (F-1) 
MSB-  101 
NAF-1091 


MARITIME  SWITCHBOARD 


We  BpedAUze  tn  eleciricAl  In^t^ufflents.  Over 
75.000  meters  In  stock.  Send  for  our  latest  circular 
showinf  our  complete  llae  of  Surplus-New  Guaran 
teed  meters. 


(h-ders  aoi'epted  from  rated  concerns,  public  Inuti- 
tutiems  and  agencies  on  open  account,  others  please 
send  25%  deposit,  balance  C.O.D.  or  check  with 
order.  All  prices  FOB  our  warehouse,  N.Y.C. 


INSTRUMENTS— ACCESSORIES 
338  Conal  Stn,  N,  Y.  13,  H*  Y. 


Worth  4-8217 


TYFE 
0\2  .. 
OAJ  . , 
OA4G. 
OBi... 
OC3.., 
OD3... 
tIA . . . 
CIB  .  . 
IBilA. 
IBii.. 
1B2J  .. 
IBM.  . 
IBi*  .  . 
lBi7  .  . 
lB3i.. 
IBM  . 
1B4J  . 
IBM  .  . 
IBM... 
INil.  . 
1N2IA 
1N21B. 
1N32 
INJA. . 
imsA. 
IN  JAB. 
iMjy.. 
1N4A.. 
laji.. 


PRICE 

%2.— 

1.5« 


TYPE 

3C4A...  . 

JDPlr  A 
JE29.. 

SN4 . 

4A1 . 

4CJ7 . 

4C2* . 

4235.. 
4J2*  . 
4J27 

4230 . 

4J31.. 

aU: 

4237. 

42 3A 
4239. 
4241.  . 

4252. . 
C5B  ... 
5BP4 . 
5CPI 
5CP7A  . 

5D21 . 

5223. 

5229 . 

52P1  . 

52P2... 

52  P4 . 

5LP1 

5R4WGY 

0C21  ... 

C4A  .  . 

C42 

7BP7 

7DP4 

12AP4 

I5K 

NEU. 

FCI7  . . 

RX2I 

3.5T 

RK39 

VT5J 

RK72 

RK7.3 

lOOTH 

FG105  . 

P123a 

2t3A . 

211 

2I7C  . 
342C.... 

3490  . 

35tTL 

374B . 

3MTH  .  .  . 
344TL... 
307A .... 
310A.... 


TYPE 

73IA.  .  . 

733A  .. 

733A  B 
724A .  .  . 

734B... 

725A... 

729A. 

734B  . . 

734C 
728AY . 

730A 
MIA. 

M2  .  . 

803  . 

M5 

807  .  . 

808  .  . 

509. .  . 

810 

813  .  .  . 

814 

515  .  . 

519.. .. 

5.*9  ... 

529A... 

529H  . 

53011  .. 

532 
S32A . 

533A 
534 

534  .  . 

537 

535 
545 
549 
851  . 

540. .  . 

841  . 

844A . .  . 

549B... 

This  Month's  Special 


TYPE 

872A 

874 

578 

554  . . 

555 
559R. 

913 

914 
931A 

954 

955 
954 
957 
955A 
959  . 
975  A 
991 
1280  . 
1411 
1413 
141(1 

1419 

1420 
1422 

1424 

1425 
1429 
1551 
2051 
M12 
M13 
M13A 
M14A 
M20  . 
5025 


type 

312A.... 
323A.... 
327A.... 
350A.... 
350B  .  .  . 
357A  .  . 
345AS.  . 
37IB.... 
355A  . 
355A.  . 
I93A .  . 
394 A 
MX405L' 

417A . 

434A  . 
444A  .  . 
444B 
45rrH  . 
4MTL  . 
444A 
471A 
527 

WL530  . 
WL531 


PRICE 
3.95 
25. M 

3.95 

7.95 

5.95 
27.M 

4.95 

1.95 

4.95 

2.95 

8.95 

5.95 
.75 

17.95 

4.95 


Test  Equipment 

Microwove  K  Bond  24,000  MC. 

TSKI-SE  Spectrum  Analyzer 
K  Band  Flap  Attenuator 

X  Bond 

4X  X  Band  Spectrum  Analyzer 

TS  12  Unit  I  USWR  Measuring  Amplifier.  2  channel 

TS  12  Unit  2  PlumWni  for  abovo 

TS  53  X  Band  Power  and  Freauency  Meter 

TS  35  X  Band  Pulsed  Signal  Generator 

TS  36  X  Band  Power  Meter 

TS  45  Band  Signal  Generator 

TS  146  X  Band  Signal  Generator 

TS  263  Navy  Version  of  TS  146 

TS  62.  TS  102.  TS  168 

X  Band  Magic  T  PlumMna 

X  Band  Tunable  Crystal  Mounts 

TVN  53EV  Bridge.  Cy  54 

S  Bond 

4S  S  Band  Spectrum  Analyzer 
TS  102,  T8  270 
TS  125.  TS  155.  TS  127 
RF  4  Electrically  Tuned  S  Band  Echo  Box 
BC  1277. 60ABQ  S  Band  Pulsed  Signal  Generator 
PE  102  High  Power  S  Band  Signal  Generator 
L  Bond 

Hazeltine  1030  Signal  Generator  145  to  235  Megacycles 
Measurements  Cerp.  type  54  Standard  Signal  Genarator 
TS  47.  40  to  400  MC  Signal  Generator 
TS  226,  AN/UPMI 

Broodcost  Wovt  Bonds 
I62C  Rider  Chanalyst 
Short  Wave  Adapter  for  I62C 
'  TS  174  Signal  Generator 

Oscilloscope 

:  TS  239A  Lavoie  APAIO.  APA28 

BC  I287A  used  in  LZ  sets  TS  34  Oscilloscopes  WE 
Supreme  564 

Audio  Frequoncios 

RCA  Audio  Chanalyst 

Othor  Tet  Equipment  ond  Motors 
TS  15/A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  725A 
Calibrator  WE  |.|47 

General  Radio  1000  cycles  typo  213 
Limit  Bridges 

Boonton  Standard  Instructions 
Weston  Meters  type*  430.  429.  741 
Model  40  Pyrometer 

Rawson.  meters  0«l0  Microampere  0-2  Millivolt 

RADAR  Sots  R  Ports 

APS  3— APS  4—R-III/APR5A 


ATTENTION  PURCHASING  AGENTS 
BUSINESS  MANAGERS 
WE  BUY^WE  SELL—WE  EXCHANGE.— Wl 
PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 
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Hard>To*Get  Surplus  at 
Easy-TO'Pay  Prices 

Aeronauticals, 

Attention! 

X  R-65/APN-9 

^  Brand  Naw  in  Orifinal  Paell< 

V  Jo  thee*  In  i 

^  yMrs!  Pric#  «M*(ation  an  r«- 


ACORN 


Prt.  100-fur«0-l3*l-240  V.— SO  M  e> 
Sac.  V.  o  4  amp.  C.  T. 

Open  Prame  Fed.  TaL  4  — 

Prt.  240  V.— 50  M  CT  ^ 

Sac.  »  V.  m  19  amp.  C.  T—  S 
Opw  Frame  Fad.  TaL  4  "M.— 
Prt.  200-2H)-22fl-230  240  V  — 50-M  n 
See.  «1— SM  O-SM  •  220  ma.— 
Hbialdad  uprlvht  mouut.  OpaD  Frama 
Fad  Tal.  4  M. 

Pri.  2O0  S1U-22O-230-240  V.— M  M 
cy.  aufoforme<i 
Sac.  *1— IIT  V.  ^8  amp. 

#2—3  V.  C.  T.  •  10  amp.  - 
Opeo  Frame  Fad.  Tel.  4  Tel.  —  4 
Prt.  200-210-220-230-240  V.-50-Mcy 
Sac.  #1—2.5  V.  C.  T  4  10  amp. 

*2  -2  9  V.  C  T.  9  10  amp. 

#3—0.3  V.  C.  T  #  5.8  amp. 

#4—5.3  V.  C  T  .3  amp. 

Opa-n  Frema  K-<1  Tal  A  T**!  — 

OUTPUT  TRANSFORMERS 

IV5  Push  Pull  AoiH)  Ohm  Prt. 

Plata  to  Plata — 12  W.  output 
Vn!».  Sac.  4-'*-15-250-500  ohm  T.C. 

Shialdad  f  M  — 

5L5  Push  Pull— ^Dno  ohm.  Prt 

Plata  to  Plata— 2<5  W.  output 
I'nl*.  Sac,  4  '<-l5-2.'M)-500  ohm  VC 

Half  Shall  Mt#.  Shialdad— 


5"  OSCILLOSCOPE 

HIGH  GAIN  Ci  AA  50  ■*AND  NEW 
WIDE  BAND  *1  LIMITED 

«.,V.I«.$279  ItO  quantity 

Morfp  4y  m  famous  Monufociurot 
FEATURES 

#1:  Vertical  Bandwidth  iO  Cy  le  2  Me..  3dh  down 

#  2:  Vertical  Seesitivity  .M  RMS  veltsdneh 

#  3:  Decade  Type  Frefueney  CeeiMosated  Attenuaters 
«  4:  HorKontaJ  Bandwidth  2  Cy  te  900  KC  5  db  down 

#  5:  Horitental  Sensitivity  .15  RMS  velti/Inch 

#  5:  Push  Pull  OeRectlen  AmeliRere 

#  7:  Direct  Cenneetien  te  Deieelion  Plates  Available 

#  8:  Internal  Synchroniiatlen  ef  Either  Pelarlty 

#  9:  Zaxis  tnyut  llntensity  Medulalien) 

#10:  Calibrated  50  Cy  Test  Slfnal 
Tube  Compleiiient: 

2.5AG7.  3.68N7.  I.6AC7.  l-SVa.  1-2X2.  I-W,  l-SCPI 

CARTER 

Stocli 

DO  Input  fVT>C:  out- 

Kffllla 
Perfect  for  mo- 
bUe  eommuolcattoiu 
In  car,  plane  or  boat. 

NE^’.  Llat 
Our  Prtoe 

$34.95 

PIONEER  GEN-E'MOTOR 
Type  E-3:  Input  14  VDC  «*  8  ampe  ««  «  ac 

IK'  Output  550  V  #  120  mUii.  ^m,y9 

8P*I25:  Input  IK  TDO  9  2.2  amp<  ac 

DO.  Output  270  V  9  120  mlU.  40.TD 

OS-i29:  Input  29  VDC  9  1.2  amp^  wa  ak 

DO.  Output  2t)ii  V  9  M  mils.  .  #4.VD 

DA-IA:  Bendia  Dynameter:  Input  2s\.  9  15  ampe 

output  2:10V.  4*  100  mills.  $5.95 


tlooa.  Good  used . $24.50 

We  have  two  complete  NFnV  eats,  each  cootalntnn 
TWO  BO-923,  one  BC-024.  and  Rack  FT-2:: 

Kind  twiymr  . . . EACH  $150.00 

BC-tSt  II.Mto  XMtr.llMvr  17.38.B  nic.  FIL  in 
mater  and  saw  dafen.^  net.  Xtal  cootmllad  2 
channel,  pood  for  rommerdal  mobile.  With  8  v 
j>owa^uj^l^PK^n7^^iOOj^jmdlt!otr^_^_gVM 
RF  Wattiiieter  ySHTS/Af^^^ewr  with  carr)inti 

cane  and  manual  . $150.00 

Field  Strenith  Meter  1-99.  for  80B-522.  excenant 

T^OOO_AP_i>nch22co£e^_eiicellanr^_____$^22JS,* 

AM-18  APT  UK  output  ampUfler.  VHK.  Kxcallant 
_  _ $37  50 


Excellsnt 


R-XA-i2  ARQ.5  I'anoramlc  rocalfer  with  5*  d  s 
play,  15-47  me  and  4i;  77  m^.  F.xcallan*  $125.00 
RA.8A-A  t>.  vL.-r  un  ts  for  HrR-7l7.  Rvralletit  $49. SO 
CAN  YOU  USE  THIS  TRANSFORMER? 
Bermeticallv  itaalad,  ceramic-insulated  lupi.  In¬ 
terstate.  21.5191  A  T2.  New.  We  hare  a  CDimI 
quantity.  3  wlmllngs  Toltife  rates  below  ba»>d 
on  unit  1  volt  batnaan  first  two  ternunals  of  tappet! 
wlndlnf;  other  voUaces  of  this  winding,  batwean 
tapn.  are  in  order.  3  v.  1  v.  35  v.  Se(*ODd  winding 

IS  148  V  CT  Third  winding  la  IQO  v . $2.90 

6ll.^Ul.i  4  >  8  MFD.  600  V  eoDdanner.  In  one 
harmatlrally  taalad  caae.  Common  ground.  New, 
with  mtg.  bo<<ka.  Used  in  Army  8upar-I*ro  power 


RCA  HIGH  FIDELITY  OUTPUT 
TRANSFORMER 
6L6  Push  Pult--iH)00  ohm.  PrU 
Plate  to  Plate 

Sac.  8  ohms — 25  W.  output —  Wii  ac 

Chl.-ago  Tran»  ra.»ad  -  54.Va 

6V4  HIGH  FIDELITY  OUTPUT 
TRANSFORMER 
Prt.  SOOO  ohms 

Sec.  VC.  4  9-15-50-200  ohm  imp 
Freuuancy  raaponae  50-10. OOO  CY  m  aa 

u  l»  It  —  Harni.MrailT  ?taalad—  .VC 

6LS  SINGLE  OUTPUT  TRANSFORMERS 

I'rt.  $500  ohms  am 

S.-.-  5  9  ohm<«  (  hann.^!  M»g  —  .TO 

6V6  SINGLE  OUTPUT  TRANSFORMER 

Pri.  5000  ohmH  PU 

Sec^^^ohm«i*harinalS4t|^— 

LOW  VOLTAGE 
STEP-DOWN  TRANSFORMERS 

Prt.  115  V.— 50-50  cy.  e#  AC 

Sec.— 15V.  »  12  amp  O.  E.  54.Va 

Prt.  115  V.— 50-60  cy.  e#  At 

Sac  — 10  V.  (i*  12  amp  G  E.—  54.Va 

Pri  115  V  —50-60  cy. 

Sec  — 16  V.  9  5  amp.— U.  T.  C.—  52. 

Prt.  110-147-220  V.  Mm 

Sec  — 13  V.  m  9  amp.— U.  T  C.—  53.4$ 

Prt.  115  V.— 50-60  cy.  At 

Sec.— 24  V.  9  2  amp. — Ferranti —  #1.4i 

Prt.  0-105-110  113  V.— 50  50  cy. 

Sec.  #1—11  V.  m  10  amp  C.  T  #2  - 
7  V.  9  I  amp  C.  T.  #3-7  V.  »  a-  a, 
1  amp  C  T  Kanyon  Cased—  44.^3 

FILAMENT  TRANSFORMERS 

Prt.  105-115  V.— 50-60  ey.  aa  «# 

Sac.  #1—6.3  V.  C  T  9  5  amp.—  42.7^ 
Thord-  C  n.  T.  caee 
Pri.  103-115-125  V.— 50-M  cy. 

Sec.  #1—6.3  V.  9  4  5  amp. 

#2—6.3  V.  9  .6  amp. 

#3—6  3  V.  9  .6  amp.  49  O* 

Caaed—  #2.V, 

Pri.  115  V.-50-M  ry. 

Sac.  #1—6.3  V.  9  1  2  amp. 

Channel  Mfnmt— _ »o* 

POWER  TRANSFORMERS 

Prt  115  V.— 50  80  cy. 

Sac.  #1—775  V.  C  T  9  175  ma. 

#2—6.3  V.  9  6  amp. 

#:i— 5  V  9  3  amp. 

#4 — 5  V.  9  2  amp. 

Half  Shell  Mount—  $4.7^ 
Pri  115  V  — 50-M  cy, 

8.-C.  #1—700  V.  9  250  ma,  C.  T. 

#2 — 10  V.  9  6.3  9  5  amp.  tappcl 
#3—5  V.  9  5  amp.  a 

Half  Shall  Mount —  $4.7t 

Prt.  115  V  — 50  60  ey. 

Sec.  #1—600  V.  C.  T.  9  100  ma. 

#2—6.3  V.  9  2  amp. 

#3—5  V.  9  3  amp 

Half  SbeU  Mount—  $2.9' 
Prt.  115  V.— 50  M  cy. 

Sac.  #1—750  V.  C.  T.  #  223  ma. 

#2—6.3  V.  9  8  amp. 

#3-6  3  V.  9  1.2  amp. 

#4 — 5  V  9  3  amp  a^  a. 

RCA  Half  SbeU  Mount—  $6.9i 


Oll-flllfd.  oil  imprainated  Condentar.  0.5  x  1000  v 
Aarovox  Tubular,  matai  euaatl.  wax  cardboard 
A>rarad  can  Insulated  from  foil.  A  quality  eom 
ponant  for  follm  prnud  of  tbatr  product.  Immemoo 
pro«>fad.  aaalad  again<t  moUtura.  Ilgtalla  eolldlv 
ijoldaml^^rCt_gull_loO|jeMl/162_d^A^V|^^ton|^75£ 
6  V  Vibrater.  MaUnr^d^,  Ratliart  5321.  4-prong, 
non-aync.  I'i'  dia,  3-3/16*  over  can.  US  ov  la. 

5  artip  Vaw .  $1.59 

DYNAMOTORS 

For  BC-375:  PE-:3.  29  v  In.  output  1000  v.  S.'.O 
For  BC-IOI:  Same  a&  above  except  14  v  tn^it 


Hy.  BIHe.  Ohme  D.  C.  Mounciot  Prfc* 
10  65  350  D.  C.  CbAooel  F.b* 

10  60  400  I>.  C.  Hertaettcally  Sealed 

16  70  420  I>.  C.  Hennctlcally  Sealed  .7^ 

10  76  200  D.  C.  Channel  .79 

10  S6  200  I>.  C.  Channel  .89 

20  100  360  1).  C.  Hermetically  Sealed  1.89 

10  100  460  1)  C.  HennetlcaUy  Sealed  1.79 

16  110  44W  D.  C.  I'prtKht  1.39 

8  150  130  D  C.  Channel  1.19 

10  160  200  D.  C.  Caeed  Cbanoal  1.39 

3  160  65  D.  C.  ChaoDel  1.29 

8  160  90  D.  C.  Cased  1.39 

10  200  60  D.  C.  I'prtght  2.29 

2.6  200  60  D  C.  ( fianual  1.29 

16  25U  65  D.  C.  Uprtsht  2.9$ 

8  260  95  D.  C.  Channel  2.39 

12  500  95  D.  C.  Caaed  9.96 

32  40  620  D  C.  Hennetically  .**ealed  1.49 

HANSEN  SYNCHRONOUS  MOTOR  aa  aa 
115  V  M  ey.  i  Ri*M . . 


DY- 10,  ARC-4X.  t'bi'ire  nf  27  or  13..5  v  input. 
Output  360  v.  135  ma  cent  .  310  v.  3.68  ma  Int. 
Tan  ha  ii».ad  in  AIK  I  Kxcallant  $12.50 

For  12  V  Tranimittar ;  uu'ptd  34ft  v,  12ft  ma,  cont 

OM.64.  12  r.  for  racaiter  BC  9:3.  Output  27.5  v 
1.50  ma.  With  filter  in  baaa.  Excellent  uaad  $9.$0 
NKW . .  $12.50 


rl.lga  Q-UV  AC.  iU  amp  17. VD 

5PP7 .  1.69  249B  .  .  3.49 

6AB7/  371A .  I.i.4 

11.65  1853...  1.29  796  A .  4.49 

7.95  6X5 .  1.25  718A 

6V7 . 96  8611...  1.49 

.32  9GP7 .  11.95  724B.  .  2.69 

.89  16Y . 79  861  861A.  .79 

1.49  248am  .89  838  .  3.79 

6.29  C.NVC:Z26  .  79  (:RC954. .  .25 

6.29  C;RP72  .  1.29  957 . 39 

7.29  <:RP73...  1.69  1626 

2.29  Rk73 _  2.95  VT137  .49 

3.49  RKP73...  2.95  9662  ..  1.49 

5.96  83V .  1.49  XTAL  DIODES 

5.89  II4B . 69  1N51 . 69 

4.39  CEP126..  5.66  IN23..  1.16 


CE2  . 
2AP1A. 
2C21 
1642. 
2X2  . 

2X2A  . 
3.\P1 .  . 
3B24.  . 
3B24W. 
3BPI.  . 
3FP7... 
5BP1... 
5BP4... 
5CPI.  . . 


INVERTERS,  1  PHASE 

MG-I49-F.  20  r  in  Two  mitpitta:  115  v.  400  cr, 
.'.00  VA.  plii.<  26  V.  400  cy.  190  VA.  Excallent  con¬ 
dition _ .  _ $7  94 


400  rr  NEW  $17.50.  Out  of  original  tracking  $12.50 
T-21  ARC-5  Command  Xmtr..  100-156  me.  NEW. 

with  tubas  $34.50.  Exc.  used . $24.95.  Used. 

lass  tubas  .  .  .  $7.n< 


115  T.  60  2600  cy  power  lupply,  rack  mounting.  In 

TECH  MANUALS,  WHIlTtHCY  LAST, 
SS.OO  EACH 

AN  ArN-4  malor-portlon  reprint.  AN-TPS  3, 
AN/TlU-1.  TRC-1.  3.  4.  BC  312.  314.  342.  844 
Br-375,  BC-lftOO  nr-i  MN-26  PE  52.  PE.7.5. 
RA-IO  RA  34  H  RC  34  Rr.261  »<'R-289  F 

SCR-26'*  O  SrR-300  S(Tl-506.  8CR-.50R.  52«, 

533.  5U  U.510.  SrR  ,536.  SCR-.578.  STR-SM. 

SCR-60«.  62«  SO R  609.  610  srR-625.  TA-2J. 

TA  2J-24  TO  19  Ti  S  6  TKLFTYTF _ 


100  mlla. 
FrfA.1.  rawed 


WANTED! 

Your  Spare  Surplua  equipment  and  Tubes, 
Dynamotora,  Reerra..  Xmtra..  Test  Equip¬ 
ment.  Send  lilt,  stating  condition  and  rock 
bottom  price. 


Upright  Mount- 


G.  L.  ELECTRONICS 


Terms:  eaah  with  ardar.  balaaee  C.0.0. 

If  ratad.  tmmv  IS  net  10  dayv.  AM  artcea 
F.D.B.  our  wareheuse  In  N.V.C.  NDTE:  Due 
ta  eenditlent  btyand  eur  eantrel.  pricea  are 
suNeet  ta  chants. 


ACORN  ELECTRONICS  CORP. 

76  Veiey  St.  Dept.  E6  N.  Y.  7,  N.  Y, 


905  S.  Vermont  Atre.,  Los  Anqeles  8.  Calif. 
CoJii.  Buyers  Add  Sales  Tax. 


ELECTRONICS  — June,  195! 
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SEARCHLIGHT  SECTION 


BOX  356-E  EAST  PASADENA  STATION  •  PASADENA  8,  CALIFORNIA 


SOLAR 
i  MODEL 

I  CF 

Exam-eter 


96  WARREN  $T.,N.Y.  7,  N.Y. 


SURPLUS  EQUIPMENT 

BODINE  GEAR  HEAD  MOTORS  RATE  GENERATORS 


ATTENTION!  Cab  Co..  rolic«  A  Flr«  DeptR.. 
Utilities.  Uo«t.  A:  Cl^iIlan  Defease  AgeaclM.  UK 
Model  4KY1C1  Antemia  Kit.  couiilst  of  1  ea.  18H* 
Dipole.  12  ft.  RU.'*8-U  Co-ax  Cable.  UF  Antenna. 
Conn..  I’L2'’>U  Coim.  &  Installation  hardware.  Can 
be  cut  for  higher  fre«i.  f  J  QC 

New.  Indivuluaily  Doxed . ea. 

_  _ 10  for  I4S.00 


J-M  DC  Voltage  Generators 
Eastern  Air  Declcea  (Mfg.) 

Like  New.  .  .  $10.00  ea. 

New . $12.50  ea. 

KERMIN 

PIONEER  AUTOSYNS  SYNCHRONOUS 

AV  I . 2«  »olt-400  cjrcle . t4.95  ^  RPM  MOTOR 

AV-5 . 2«  TOlt-400  cjcl. . M.95  ...w  a-  „ 

(llaa  hollow  abaft)  NtW . $2.95  eo. 

NOISE  FILTERS.  For  153H  Holtxor  Cabot  Invortors  (Mallory  &  Co.).  .LIKE  NEW  $4.S0  oo. 

SERVO  MOTOR  400  CYCLE  MOTORS 

IO(M7.2.A.PIonMr;  2  PhtM:  400  eye;  with  40:1  Eutwii  Air  DnICM  Tyoo  JM6B:  200  VAP:  lA.MT: 
KeducUon  Gear  . $10.00  ea.  8  Fbase;  400  Oc;  6000  RPM . $12.50  ea. 

....  INVERTERS  .... 

PE  218  LELAND  ELECTRIC 

Output:  119  VAC:  alngie  phaae  PP  00;  380/300 
ercle.  1500  VA. 

Input:  29  28  VDC;  92  amps:  8000  RPM:  Esc.  eolu 
27.5. 

Brond  New. . .  .$39.95  ea. 

12116-2-A  PIONEER 

Output:  115  VAC:  400  CTCle:  tingle  phaae;  .43  amp 
Input:  24  VDC:  5  amp .  $90.00 


10:1  Gear  Ratio:  Motor 
operates:  24  VDC.  2 
Amps,  l/50th  H.P.,  5000 
RPM. 


CHOKES 


§6  HY  65  MA . 2  for  $  .99 

10  HY  80  MA  241)  t)HM  . 99 

30  HY  100  MA  400  OHM  Herm.  Seal .  2.95 

17  HY  125  MA.  Caned . $1.10  aa.;  2/  2.00 

10  HY  130  MA  140  OHM .  1.69 

7  HY  200MA  100  OHM.  Caiwd .  4.95 

4-16  IIY  200  MA  140  OHM  Swinging  CH...  4.95 

3  HY  230  MA  15  OHM  Herm.  Seal .  1.25 

15  HY  230  MA  60  OHM.  Caaed  .  3.49 

3-14  HY  300  MA  80  OH51  Swinging  CH....  6.95 

6  HY  300  MA  65  OHM.  Caaed .  4.95 

8  HY  300  &1A  80  OHM.  Cased .  6.95 

6  HY  350  5IA  72  OHM.  Caaed .  5.50 

4  HY  400  51A  100  OHM.  Caaed .  5.95 

^  6  HY  430  51A  80  01151.  Casel .  6.50 

®  7  HY  730  MA  40  OHM.  Cam>d .  11.50 

®  115V  FILAMENT  TRANSFORMERS  60  CY 

^  2.5  VCT  10  A.  lOKV  Insulation . $4.50 

®  2.5  V  ^  6  Amp.  2.5  V  ^  6  Amp  .  3.45 

®  5  VCT  3A.  2.5  KV  Insulation . 2.55 

®  5  V  12  A,  2.5  KV  Insulation . 5.95 

^  5  V  20  A.  2.5  KV  ln.sulatlon . 6.65 

^  6.3  V  1.2  A . 99 

6.3  V  8  Amps .  .  .  2.45 

6.3  V  12  Amps . 3.95 

®  6.8  V  4  Amps,  6.3  \'  4  Amps -  .  2.95 

(5)  6.3  V  3  5  A.  2  X  2.5  V  3  Ampe  ea  . 3.95 

r«3  6.3  V  3A.  2.5  V  6  AM1‘  Herm  Seal  .  3.49 

6.3  V  8  Amps .  .  2.95 

X  10  VCT  10  A.  2.5  KV  Insulation.  . .  6.00 

JS{  6.3  V  12A,  6.3  V  2A  Herm  Seal  5.95 


12130-1-B  PIONEER 

Output:  122  5  ACt  Single  phaae:  400  cycle:  141  VA 
Input:  20-30  VDC:  Ampa  12-18 .  $80.00  ea. 


TYPE  778-4  ECLIPSE 

Output:  26  VAC:  400  cycle:  60  Va.  Output:  115 

VAC:  400  cycle;  190  VA.  Input:  24  VDC . 

$35.00  ea. 

10563  LELAND  ELECTRIC 

Output:  115  VAC;  400  cycle;  S-phaae:  115  VA;  73 

PP.  Input:  28.5  VDC:  12  Amp .  $80.00  ea. 

PF  1;  400  cycle:  tingle  phase. 

.  W5.00  ea. 


12130-1-A  PIONEER 

Output:  115  VAC:  Single  phaae:  400  cycle:  Amps 
.88:  100  VA.  Input:  18-28  VDC:  20  Ampe. 

$80.00  eo. 

10486  LELAND  ELECTRIC 
Output:  115  VAC:  400  cycle:  5  phaae:  175  VA:  .80 
PF.  Input:  27.5  DC:  12.5  Amp:  Com.  Duty . 

$90.00  ea. 

S02INJ3A  GENERAL  ELECTRIC:  Output:  115  VAC:  KVA  485; 
Input:  27  VDC:  35  Ampa . 


5AT121JJ2B  GENERAL  ELECTRIC 

Output:  115VAC:  400  CYC:  750  VA:  S  iniase:  and  26  VAC:  400  CY'C:  230  VA; 
input:  24 VDC:  55AJ4P . 

SEND  YOUR  REQUEST  FOR  ALL  TYPES  OF  SYNCHROS 
PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 
ALL  PRICES  FO  B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 
EQUIPMENT  FULLY  GUARANTEED 


ASTRO 

COMPASS 


The  Astro  Compaaa  Is 
a  precision  Irtatrument 
measuring  SM"  high  z 
Furnished  in  Car¬ 
rying  Case.  Deelgned  to 

Provide  accurately  (a> 
tue  heading  Aircraft 
or  boat,  ib)  True  bearing 
of  a  distant  object,  (ci 
lYie  reiatUe  bearing  of 
distant  objects. 

Of  special  Intereat  to 
Astronomers  4  Experi¬ 
menters. 

$8.75  Each 


COMPONENT  BARGAINS 

5  Screw  Term.  Strip  t6/32  Screw)... .10  for  $1-20  ) 
Harrier  Strip  Yellow  BWt.  6  Term....  10  for  1.50  ( 

5  Way  Binding  l‘ust.  Red  or  Black . ea.  .40  < 

Ocul  Sock  .  MIP.  Mica  Filled . 10  for  1.00  ( 

%"  Huted  Knobs,  braaa  insert  . 10  for  1.20  j 

Dual  lOAmp.  115V.  6(K>.  Circuit  Breaker.,  2.95  , 
.03MF  40nv  Metal  Caiid  OH  TMb.  ('ap-.lO/  1.99 
.IMF  600V  Metal  Caaed  Oil  Tub.  Cap.. 10/  2.49  < 
.5MF  eooV  Meui  Caaed  Oil  Tub.  Cap.. 10/  4.50  ' 

.1  X  .IMF  fiOOV  Bath-Tub  St . 10/  5.00  i 

5  X  .5kfF  600V  Bath-Tub  St . 10/  9.95  ^ 

IMF  600V  Bathtub  St . M  . 

1  X  IMF  200V  Bathtub  St . 75  , 

IMF  600V  Bathtub  St .  1.25  ' 

IMF  1.30VAC  Oil  Cap . 95 

IMF  600V  OH  Cap  TQ  Type . 5/  2.95 

7MF  600V  OU .  1.49 

8  X  8MF  600V  OU .  1.95 

lOOMF  50V  Electrolytic  Cap . 5/  2.25 

805fF  30V  Bathtub  Electro.  Cap  St . 49 

IMF  400V  AeroTox  484  Tub.  Cap . 10/  2.50 

Muter  K8136B  2-8MMF  Var.  Cap . 10/  .99 

I  .OOIMF  600VW  Trans.  Mica  Cap . 60 

,  OIMF  1200VW  Trana.  Mica  Cap . 99 

.003MF  2500VW  Trana.  Mica  Cap . 99 

.005MF  2500VW  Trans.  Mica  Cap . 99 

'  .002MF  3500VW  Trana.  Mica  Type  9 .  I.2S 

1  Four  Quadrant  Phase  Shift  Cap .  3.50 

)  C-H  Luminous  Tip  Bat  Handle  Aircraft  Togg. 

)  SW..  SPOT.  5A  125  V  10  for . 1.98 

J  8P8T  As  Abote . 10  for  1.95 

:  SI^ST  As  Abore.  momentary  only . ea.  .25 

I  RPST  AS  ABOVE,  neutral  center . ea.  .49 

)  C'ramer  ^me  Deiay  Relay.  120  Seo  120  VAC  9.95 


The  mMt  eomalete  of  all  eapacitor  analyzers. 
Solar's  famous  Model  CF  is  a  sturdily  censtructed. 
reliable  instrument  tleslfned  to  simplify  electronic 
serviotne. 

•  Has  exclusive  patented  Quick-Check  circuit  for 
quaiitativo  tosts  and  Intormittent  chocks  with¬ 
out  solderini  capacitors 

•  Capacitance  bridpo— 10  mmf  to  2000  mmf  In 

4  raopos 

a  Power  laetor>-0  to  50  percont 

•  Insulation  resistance— 3  to  10.000  megohms 

•  Eioctrolytie  leakaio  current  reads  directly  on 
4'/i*  meter 

a  Built-in  d-e  power  supply  continuously  adjust¬ 
able  from  0-550  volts  for  oloctrolyHe  tests  under 
rated  voltaie 

a  iOO  ohms  to  7.0  megohm  A-C  rosistanco  bridge 
a  0-600  volt.  0-C  vacuum-tube  voltmeter 
a  10-50  volt  A-C  vacuum-tube  voltmeter 
a  Quality  Components  for  Long.  Trouble-free 
Service.  115  V.  50-60  cycles, 
a  Complete  with  test  leads  4  Instruction  manual 
Prict: 

Raady  to  operota 

20*«  deposit  with  order.  Balance  C.O.D. 

. . .  Jobbers  write  for  discounts. 


Daposit  with  oftfar,  bofanca 
itad  Firms  opan  occount 


TIRMS:  250', 

C.O.D.  I 


Minimum  order  $2.00. 

AH  priceo.  net  FOB  New  York — Immodiate  Oellvory 

B  &  B  DISTRIBUTORS 

222  Fultan  St.  New  Yark  7,  N.  Y. 
Roctor— 2-0432 


919  Dawson  St.,  New  York  59.  N.  Y. 

Y*l.  Murray  Hilt  6-2650 


MMIhc 

.a 

pyijia  wc 
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S  -  THREADED  COIL  FORMS 


TOUR  CHOICE 


Black 


Mellomyna 
Inserts 
in  Stock 


SEARCHLIGHT  SECTION 


"GIGANTIC  Csrsmic  clearance 


TYPES  A,B,C,D,E  BASES  FOR  VARIOUS  TUBE  SOCKETS  TOUR  CHOICE  .05 


F  -  COIL  FORMS  2"  DIA  ^8'  LOHO.  85  GROOVES - .10  I 

G  -  STANDOFF  ISS.Vfe  X  Z'/s'  THREADED  HOLE  OHE  EMD - .08 

H  -  STANTOFF  INS.  V<i’X  l^'S' A!*^^^X  THREADED  HOLE  BOTH  EHDS.OS 

I  -  IHSULATED  SPACERS  1^4’  THREADED  HOLE  BOTH  ENDS  -.015 

J  -  COIL  FORMS  y£‘x  28  GROOVES  -  HOLLOW - .08 

K  -  4  PROHG  TUBE  BASES  -  STANDARD - .10 

L  -  4  PRONG  TUBE  BASES  LESS  ALL  PINS - .05 

M  -  COAXIAL  BEADS  S/t(,  \  5/Q’  -  IJq"  HOLE  (PEH  lOOo)  -  1.50 

N  -  HIGH  VOLTAGE  FEED  THRU  INSULATORS  1/2' LOHGlJ&bVERALi.  -  .08 
0  -  HIGH  VOLTAGE  FEED  THRO  INSULATCRS LONGlJ^OVERALL  -  .03 
P  -  SQUARE  INSULATED  SPACERS  ^8'X  1“  THREADED  BOTH  ENDS  -  .08 
Q  -  SQUARE  INSULATED  SPACERS  6  XlVt'™’®*2ED  ONE  END  -  -  .08 
H  -  SQUARE  INSULATED  SPACERS  ig'X  THREADED  ONE  END  -  -  .08 


T  -  ROUND  INSULATED  SPACERS  y2,'X  1  Vf*  THREADED  BOTH  ENDS  -  .08 
U  -  ROUND  INSULATED  SPACERS  1'  THREADED  BOTH  ENDS  -  .03 

SAMPLES  SENT  TO  BONA  FIOE  MF&.  ONLY 

_ MINIRmW  ORDER  iQCg _ 


^  UNIVERSAL  RADIO  SUPPLY  CO. 

1729  So.  Los  Angeles  St.  Los  Angeles  15,  Calif. 


ll•ctrofltc  Supply  Co. 
I0S.07  225th  8t..  OMt.  ft 
Quoons  Villopo,  N.  Y. 
HOilif  4.S033 


ELECTRONICS  — June,  I9S1 


TRANSMITTING  f.lXA  CONDENSERS 

I_ci  MFD— 1200V,  OCW.  .45  ta 
2—003  MFD— 2500*.  DCW  .45  ta. 

3—  con  MFD— 5.000V.  ..  2.00  «a 

4— 005  MFD— S  OOOv.  .  .  3.50  ea.  J  '  •  L 

Many  Otl.ert  in  Sto  k 

BATHTUB  CONDENSERS 

211.05  MFD  ftOOv.  TT  .3  .5  MFD  400v.  ST  .25 
.25  MFD  603  .  TT  .2'  .5  MFD  600v.  TT  .30 
2«.25  MFD  6"0v.  TT  .3  1.0  MFD  400v.  ST  .10 
,25  MFD  I.O  jOv.  ST  .'  I.C  M  F  D  60J/.  TT  .41 
Many  Oiheri  in  Stock 

UPRIGHT  CONDENSERS 


2k2  Low  Lo:t  Tube  Sockets  .19 

TELEPHONE 


SEND 

FOR  OUR  LATEST  I 
BULLETIN  ON  ! 
CURRENT/"<-^ 

,  SPECIALS 


No.  of  Windlnc 

Ribs  Length 

9  1-3/4" 

14  1-3/8" 

6  1" 

34  1-7/8" 

11  1" 

13  8-1/8" 

9  1-5/8" 

15  1-3/4" 

55  4-l/8i* 


Orerall 

Length 

5" 

5" 

5" 

5" 

5" 

5" 

I 

5" 

6-3/8" 

5-1/4" 


CLARE,  TYPES  C*  D  i  E 
COOKE,  AUTOMATIC— ELECTRIC^^^ 
ALL  TYPES  of  COILS  and  PILE-UPS 
Send  Us  Your  Specifications  for  Our  Q-jote 
SEND  US  YOUR  NEEDS  FOR  OUR  QUOTE 


3100"  ^ 
”3101"  ^ 
”3102" 

L  ”3106" 
X.  ”3108 


Shell  Types 
k  In  Stock 


I  -CONNECTORS-  [ 


AN 


CLAMPS— ALL  SIZES 


Catalog  On  Request 
QUICK  SERVICE  OUR  SPECIALTY 


WILGREEN 

99  Murray  St.,  New  York  7,  N.  Y. 

for  D^liyrf 

Write  or  Phone  -  WORTH  2-7423-4-5 


101  &  102 


1 


COMPASS 

COMMUNICATIONS  CO. 

393  Greenwich  Street,  N.  Y.  C. 

Phone:  BE  ekman  3-65  JO  Cable  Address;  COMPRADIO,  N.  Y. 

Special  Lots  of  Equipment 

100 — Sets — mobile  ground  station,  model  SCR-284 
100 — Switchboards,  portable.  12-line,  Model  BD-72 
125 — Switchboards,  portable,  6-line,  model  BD-71 
100 — Receiver,  direction  hnder,  complete,  model  MN-26 
12— Shipboard  Transmitters,  1 15  and  230  V  dc,  model  TDE — $675.00  ea. 

TRANSMITTING  STATIONS 

I  KW — 200-500  KCS,  complete  with  440  volt.  3  ph,  50-60c.  power  supply 

Price  $2500.00 

800W — (400  watts  phone)  Western  Electric,  10-channel,  automatic  dial 
selection,  2.0  20.0  mcs,  with  220  volt,  I  ph,  50-60c,  power  sup¬ 
ply.  SAME  TRANSMITTER  AS  USED  ON  S.S.  “QUEEN 

MAR)’” — brand  new 

I  KW — FM  Broadcast  station,  complete  with  monitor,  all  tubes,  antenna 
and  waveguide,  Mfr.  G.  E.  $1,500.00  — at  location,  N.  Y.  C. 
RADAR-SA,  SO,  SN,  SQ,  SJ,  SF,  SL.  SK,  etc. 

ASB,  APS-2,  3,  and  4,  APN-9,  etc. 

AN/CPN-6.  AN/CPN-8. 

SONAR— QCD.  QBE.  QCJ,  QBG,  WEA,  NAA.  etc. 

Marine  Transmitters — TBK.  TAJ,  TBL,  TBM,  TDE,  TAQ,  and  TCS  sets 
for  12,  24,  1 10  volts  dc  and  1 10  volts  ac. 


MAGNETRONS  &  KLYSTRONS  THOUSANDS  OF 

DYNAMOTORS,  INVERTORS, 

fill  Jjil  ^fl^Y  CONVERTORS  and 

4J42  718DY  ■  -  MOTOR-GENERATORS 

wia  72?A  5TOCK 

5J29  723A/B  6,  12,  24,  28,  32,  IIS  and  230  dc.  input 

700B  2K28  , 

700C  2K41  This  months  specials: 

7MA-GY  726B  12/24  input,  265/S40  at  120/26  ma  output 

707B  Brand  new — $8.00 

All  mpierial  guaranteed,  offered  sub/eet  to  prior  sale. 


Ahk  br.  tlm«r  H  mla. 

(rada.  riaga  bussar  at 
and  of  tima  intarYal  ~ 
Talachroa  Motor  A 
Micro  Switch  conatr. 
116V'.  AC.  10  Amp 
Cep.  1S%'  I,.  Hi*  H.,  1%'  W....$7Aaee. 


AM.MErrKR,  150/100  duel  rense  Triplet 
841A  SW*  rectengular  flueh  bakellte  5 
amp  Movement  0  S«  »5  ’»»•>  external 
currant  tranatormer  for  150  amp.  _ 

Only  $7.60 


DELCO  BLOWER  —  alrocco 
typa  D.C  Flanga  dlamatar 
blada  S'S/K*  RPM  B 
II  Tolta  S400  RPM  O  <  ▼oRa 

lUO  . $Sa$6 


o.  E.  Model  6RS  SPB3  full 
wave  3  plate  bride*  <12 
platea)  maximum  A.C.  In* 
put  64  volts  maximum  D.C. 
■  output  40  volt  D  C.  current 

^  W  0.150  . $laI5 


SILVERPLATED  REFLEC¬ 
TOR— Overall  Dimensions 
446*.  Reflecting  Surface 
Depth  1%".  Individ¬ 
ually  boxed  $66  ea  $$0.00 
per  100. 


Miniature 

lamp  T144*  5 

volt  .18 

amp.  Airplane 

Indicator.  Amb.  Ctd. 

10  for  . . . 

. $1.00 

100  for  ... 

VOLTMETER  Weston  333  ISOv  A.C.  400 
cycles  2^  flush  bakelite  Airersft  mount¬ 
ing  black  scale  Fluorescent  numersle  re¬ 
moved  from  new  equipment ..  a  #  a ..  .$1.60 
SIND  FOR  FRIE  BULLETIN 


ALL  PRICES  F.O.B.  N.  Y.  CITY 


D.C.  MICROAMMETERS 

O-SOO  ua  3-  sq.  O.B.  DO  10 . f  $.00 

t-lOt  ua  3*  sq.  O.E.  DO  10 .  10.00 

0-10  ua  t*  aq.  O.E.  DO  60 .  IB.OO 

PRECISION 

PORTABLE  INSTRUMENTS 

Slngls  or  multl-rangs 
D.C.  Mleroammetera,  fram  6  ua  fall  aeale. 
Thsrmo-coupla  MiUlammstsrs,  from  1.1 
Ma.  7*hermo-couple  voltmstsra 

Precision  Electrical  Instrument  Co. 

1M  Crmd  Straat  Nmr  York  13,  N.  V. 


YOU  NAME  IT— WE  HAVE  THEM 

This  is  only  a  partial  listing  of  bathtub  cased  oil 
capocitors  available  from  our  huge  stock  of  250,000 
.01_.05— .1— .25— .5— 1.0— 2  &  4  MFD 
at  50—100—200-^00—600—1000  VDCW 
Single — Dual — Triple  cased  units  with  top,  side  and  bottom  terminals. 
Most  types  in  very  large  quontities.  Send  your  requirements  to  us  for 
quotation. 

MISCELLANEOUS  SPECIALS 


SCPl  Jon  RCA  .  $4.45 

720  EY  W.E .  74.50 

J-38  Keys . 69 

BC221  Freq.  Meier . 64.75 

BC  191  Clean  Condition  . 85.00 

25-Prec.  W  W  Resistor  kit  2.9S 


Compass  Indicator  I-6S .  $5.95 

Tank  Set  Mark  II  brand  new — 

complete — 1  piece  only .  79.00 

Radio  Marine  8022  life  boot  trons- 
Rec.  less  cose  con  be  used  for 
corrier  current  .  24.75 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

56  LISPENARD  STREET  NEW  YORK  13,  N.  Y. 


SORRY,  NO  RETAIL 

SOM  Moulded  Buthinte  for  Poneil  Flaihli|ht«. 

30M  Two.pront  Sockete  (for  batteriei). 
l80O~Jan  S51»  RCA  Boxed  Tubes. 

IS<M>~37IA  4  37IB  Jan  Tubes. 

1500-000  RCA  2000—1630  RCA  Boxed  Jan. 
7S— tAPiO  CR  Tube*— IS— 6  CPI  Tulws  CR. 

SO— Oynamotor  A0.2— 14V.— 3A.— 220V.— 06A. 
2001>— T  4''t  Bayonnet  6.3  Volt. 

3000— Rhoostats— IS  Ohm  3  Watt. 

5000 — Toy  Telekeys  (cheap). 

Various  Larfe  Antennas. 

400—2-tub*  Amel.  (Chassis  only.no  T ubee or  Sekor) . 
600—3-tub*  Amgl.  Chassis  (partly  assembled). 
500— Dual  Coil  Sets  (F  4  N  Ranpes)  for  RU-17 
Aircraft. 

500— Coll  Sets  CW  47135  (Ran|e  2000-2500  KC). 
25M  Pilot  Lights.  Screw  Base— Six  Volt. 

300(F— 2650  Mfd..  3  VAC.  Sprague  4  Solar  FP. 
DM.5001  input  I8V-3.2A  output  450V. 60MA 
DM.26R  input  28V-I.25A  output  220V. 70MA 
DM.32  input  28V-i.lA  output  2S0V.60MA 
DM.32A  input  28V-I.IA  output  250V. 60MA 
DM-33  input  28V.. I6A  output  575V.I60MA 
DM-53A  input  24V  output  200V 
BD-87C  part  of  BC224— BO-AR-SS  P  0  SCR-AR. 


PE  2I8C.D-E  P/0  SCR  519.  717.  720— 25V.II5V 
LARGE  QUANTITY  ANTENNA 

SURPLUS— MASTS  4  BASES 

GOULD  GREEN 

252  Greenwich  $».  N.  Y.  C.  7 
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SEARCHLIGHT  SECTION 


Tim*  to  Stock  up  •iMl  Saro 


•  AOatT  WOTOSS 

ClMcanc*  prtcod  at  St  l 
H»r*  t*  •  pioneer  dyti 
motor  ortstnal  rtieclfu 

ottt.  With  ’•  f« 
mlnuto*  work  and  t 
atmpi*  Inatrurtlons  fui 


■iMfU  eutiable  for  «nri4 
li«,  poilohinc.  K«dc.>< 
turning.  No  tool*  Moded. 
Shipping  wt.  lo-lho-  _ 
HI-«APAeiTV.  LO-VOLT- 
ASK  CONOCMSOftS 
TSr  M.  4  tor  S3 

This  IS  a  roallv  hot  bar- 
■aint  rs  for  batter  ollml* 
naioro.  generaior  niter*, 
etc.  2oo<)  urn.  SS  WV 
Brand  new.  Cooiparo  this 
pnea  anjwbero. 


WK  BAY  TOS  t  FOK  KQUIFWINT 

md  u»  your  hat  and  ba  plaaaantly 
durprtaad. 


•  TaleobOfia  Caatral  OfAea  Set.  TC— S  .  Si 

•  Tale^aaa  Ceotral  OtWes  S^  TC-  4  .  SI 

•  TelepPao*  Central  OtSce  Set.  TC-IO  .  t: 

•  Nepeater  Set  TC— IS.  TM— It— SOOS  Si 

a  Kc-ast  T«— it— asaa  Semat*  central  Kauip- 

meat .  S: 

a  SC-77A  TW— It— SSS  Una  Unit .  SO< 

•  SO— 71  Switchbaaro  .  SOi 

•  AN/TOA— a  Kemate  Central  KSyipmant  S 

•  TS— aS'TSM  TM-ll— aOI7  Teat  Set..  S: 

POWER  UNITS  &  RECTIFIERS  TECH  MANUALS 

s  PU— so  O  Oenerater  Set .  S 

•  PK— 4SP  Oenerater  Set .  S 

•  PK-7S  Oenerator  Set  .  S 


s  FT.44«  atrini 
s  FT-400  <BC-t2» 
Scaso) 

s  FT.?2SA  ... 
s  FT-227A  . 


7. 


A  Cssiplats  FOREIGN  DEPARTMENT 
Fslly  Stsffad  Fsr  EXPORT  ORDERS 
Wa  mstnuln  s  complete  ataff  of  Export 
RpaclAlista  to  take  care  of  all  Foretim 
Orders.  OorrsapoBdefn -e  and  prompt  replies 
In  all  lanfuafea.  Address:  ’ForslgB  De* 
partmoot.  Altaradln  '. 


GONIOMETERS 
Miero  Switch 
Solenoids 

Rslays 

Cleetrfe  Counters 


19S1  TV  Rsmots  Control 
Motcr  Unit 

attach  to  any  derice  that  needs 


CHICK  msc  MONCY- SAVING  SURPLUS  "BUYS"! 


CIcoranct  ot 
Our  Entirs 

Out  foea  our  entire  atork  of  orar 
10.000  valuable,  uaaful  Tarh 
Maiiuaia  at  thaaa  draatlcally  ea> 
ducad  pfit-ea— rovartnf  avary  r^trr 
of  lalepbona.  tetatypo.  power  unite, 
tronamlttere.  racalvara.  ramota  coo- 
trola.  aSr.  Ckark  Uila  hat  rar» 
fully -end  buy  waat  you  naod  foe 
today  and  tko  futurel  All  prleao 
are  poatMld  end  Include  ebipptOK 
and  handling  coatal 

TRANSMITTERS- 
RECEIVER  MANUALS 

S  SCO— S3S  TSIii— 23S  Mandie  T 

•  sen  SOS  sas  Tan*  s#t . 

s  sen— SSI . . 

s  sen-sos.  sna.  sm  rw-tt-i 

•  sen— SOSA.  TSS— lt-S30  .... 


S  TCS  Tran*(n<ttar->nacaivae  Stanual  .  S3 

TELEPHONE  &  TELETYPE  EQUIPMENT  MANUALS 

S  SSMel  14  Type  Sar  Tape  Pr.nta.  Parts  L«*t  S 

Ah  ■Sat .  St 

s  Model  14  TaloSypo  PeHaraSee .  ft 

•  Weatern  Ktactrtc  Va«ca  Prasuancy  ninsar  Pacti* 

aped  Kauipmant  . .  St 

S  Weetarn  Klactnc  Vaica  Prasuancy  Telephone 


WAREHOUSE 

'CLEARANCE 


CInOfOfKS  sf  DYNAMOTORS! 
Comoorn  Tlinsn  Prient! 

Owtput 

Tpps  Vsiti  Vstts  Amps  Price 

PS-22S  .  U  STS  .ISO  S4^ 

B()-ARS3 .  2S  STS  .IS#  1.SS 

Pi>S6  .  2S  2S0  .000  2.M 

DM-S2A....  2S  2S0  .OS)  2^ 

S7T .  14  42$  .143  4.M 

DY4/ARC-S..  2S  S4S  .3S4  IM 

l>M-24  .  .  .  1st  220  .STO  7M 

DY-12/ARC-9.  2t  21S  .12$ 

RU .  14  32t  .ITS  IM 

PU43A .  24  US  .MO’cyclee  17.M 


Compore  These  MOUNTING  RACKS  Cleoronct  Prices! 
s  Mr-I7l/U  (DenSle  s  FT.2I3A  (SCR-t» 

ATR)  .  ..  S2.M  CeMpsss)  .  t2.S0 

s  MT.It7/U  Iftintle  s  FT.2fl  aersn  with 


Dnpf.  L*14,  341  S.  Vnmmnt  As#.,  Los  Anfolos  S,  Colif.,  DUnktrk  ••2211 


FOR  SALE 
TELEVISION  TUNER 
TEST  EQUIPMENT 

Centralized  system  to  provide  12  sound 
corrier  frequencies,  amplitude  moduloted, 
simultaneously,  to  multiple  test  positions 
for  rapid  production  alignment  of  TV 
tuner  oscillotor  circuits. 

Consists  of  two  RCA  studio  type  equip¬ 
ment  cabinets  containing: 

(o)  12  Crystol  controlind  etclllotors, 
Chonnnis  2  through  13 

(b)  6  Phosn  thitt  oudio  otclllotors  ond  1 

interruptnf  unit  to  modulote  ond 
identify  the  corriert. 

(c)  2  Electronic  mixing  units  for  combin¬ 

ing  12  carrier  frequencies 

(d)  2  Electronic  dbfribution  units  with  10 

output  circuits  ooch. 

(•)  3  RCA  Type  SHOC  Reguloted 

power  supply  units 

(t)  Flloment  supply  transformers,  power 
control  panels,  spore  crystols,  spore 
oscillotor,  etc. 

All  equipment  is  custom  built,  plug-in 
unitized  construction,  and  designed  for 
continuous  production  usoge. 

Accessory  equipment  for  individuol  test 
positions  includes: 

(g)  •  I.F.,  diseriminotor,  ond  oudio  ompli- 

tier  units 

(h)  10  Reguloted  ond  flloment  supply 

units,  etc. 

Only  one  complete  system  ovoiloble  as 
described.  Condition  like  new.  Priced 
ot  less  than  half  original  cost.  Immediote 
delivery.  Phone,  write,  or  wire  for  com¬ 
plete  detoils. 

ELECTRO  ENGINEERING  I  MEG.  CO. 


#MARKTIMI 

5  HOUR  SWITCH 
A  10  amp.  ttninK  deru** 
I’ointer  movaa  hack  to  st-ro 
afitr  time  alap»>h*.  Ideal 
for  •huttinc  (iff  radloa  and 
T\'  »ta  «bm  you  fo  to 
htsl.  UmitMl  lupply  at  ihN 

apeclal  rUlCK _ $4.90 

Also  available  In  15  mln.-30  mla.-!  hr.  at  S9.S0 

Stavafi-Araaie  Ratanant  Relay.  Only  hre  types  in 

•teciL  442  and  240  CPS  •Ithsr  one .  ^.50 

Both  for  IS.eo 


TELECHRON  Motors 


LUCKY i 


tNABLES  US  TO  CuLaM 


’MAGNETSH 

39'^each  Sroa^l.OO 


ISOLATION  TRANSFORMER  $1.9S 

Nat.  known  Mftrs.  50  watt  S  windlnts.  US  T.  to 
115  V.  60  cy.  Ideal  to  prevent  shocks  from 
unall  radios  and  medical  and  electronic  deriee*. 


•  1550 

PJi  BLAN  »» 

64  Dey  St.,  New  York  7,  N.  Y. 


CH  4  pole  SS  ampere  llSv.  AC  relay.  $4.90 
6C  S  ampere  Mercury  Switch  ka 

Vclaaatuhe  .  S  for  #2.50 

ANNUNCIATOR 

DROP 

2Sd  ehmi.  drep 
r/^  1  12  velts  er  mere 

$1-00 

^  6  for  S5.00 

HOLTZCR-CABOT  M.G.  218.  CONVERTER 
AAA  CYCLE  IIOV  A  C.  I  AMP  CAQ  CA 
^VW  M.P.  O.C..  IIOV  MOTOR 


WESTON  ModpI  52$ 

3  Amp.  ond  15  Amp.  A.C. 

With  test  leads  In  a  leather  case. 

Made  for  U.  8.  Army  for  Refrt*  H  O  75 
Motor  Testln*  .  I  O 


from  remote  point.  A  complete  130.00  Rl  O  • 
unit  made  by  one  of  the  itvatevt  Video  | 
Companies.  Sorry,  can't  name  It!. . . 


10  MFD . 600  VOLTS . 75  CENTS 

Althouph  rated  at  400V  apainst  an  eperatlns  tewperatpre  at  72*C.  theee  nationally  famous  S-fS  MFD 
eapaeilWs  wlli  moot  all  eemmsrelal  speeWeanons  and  operate  at  dOOV  pravtded  that  the  eperatlaa  tam- 
pormtura  does  net  SKoeed  40*C.  Measwrlnp  3  8/18  x  2  x  3  2S/32  and  ^ked  24  to  a  enrten,  walthinf  42 
pounds  this  Item  dlls  the  eeed  for  an  eKoellent  filter  and  pawer  correction  devlee.  Lent  lastini,  entremely 
lew  in  dielectrie  leakape  and  ayallabfe  In  sufheient  aaantity  for  a  tarte  manufacturer.  Small  euantltle^^ 
S.S7.  Carton  quantities  i.85.  Samplee  upon  request.  y 
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BRAND  NEW  STANDARD  BRAND  TUBES 


CATHODE  RAY 
TUBES 

K:P1/S1...  1.95 

aopi .  4.95 

»PP7 .  1.95 

4AP19 .  4.95 

5API .  J.49 

5PP7 .  3.95 

7BP5 .  18.95 

7BP7 .  4.95 

9LP7 .  13.95 

lfBP4 .  18.95 

13LP4 .  31.99 

13LP4A....  33.35 

14BP4 .  34.58 

I4DP4A....  34.88 

14RP4 .  37.88 

,  17BP4A..  .  37.88 
19AP4A  .  43.88 
14AP4U....  43.88 
38CP4 .  48.58 


Mil.. 

MI3A. 

M38.. 

M31.. 

8835A. 

9881.. 

9883.. 
9883.. 


OB3  VR98 
OC:3  VR185 
OD3  VR158 

1B33 . 

IB34 . 

IB37 . 

IB39 . 

IB34 . 

1 B54 . 

1D8GT.  .  .. 

114 . 

1R4  1394  . 
3C33'  7193 
3C34 .  . 

2CU  RK34 

2C48 . 

3C44 . 

3J33 . 

3J34 . 

3J34 . 

2J41 . 

3J43 . 

3K35 . 

3V3G . 

3X3 . 

3A4 . 


8B7/139I  .. 
3B33  EL  1C. 
3d34 

3(;j4  . 

3C:3M 
304/  1.394 

3U33 . 

4A1 . 

4B38  S3894 
4E37/357U. 

4J33 . 

4J34  . 

4J34 . 

4J35  .  .. 

4J43  788A.. 

5D21 . 

4A35 . 

4b8 . 

wai  . 

4C31 . 

4P4 . 

4J4 . 

7A7 . 

7C4 . 

7E5 . 

7E4 . 

7P7 . 


18Y . . . 
13A4... 
34G .  . . 
39  44. . 
45  Spec 
1881^. 
153TH. 
28SB... 
311  ... 
317C... 
358R.  . 
358TH. 
358TL. 
385A... 
384A  . 
384TH. 
384TL. 
387A... 
318A... 
3I4A... 
339A . . . 
33IA... 
353A... 
371B... 
388A... 
I  458TH. 
1  458TL. 


805. . 
M7.  . 

818. . 
811.. 
813  . 

813.. 

814.. 

815. . 
839.  . 
839B. 
838B. 
833A. 
833B. 

834. . 

837. . 
838  . 

843. . 


78IA . 

783A . 

783A . 

784A . 

785A . 

787A . 

787B . 

788A . 

7I8A  ^Mll. 

713A . 

7I4AY.... 

715A . 

715B . 

7I5C . 

731A . 

733A . 

733A'B... 

734B . 

725a . 

738A . 

MIA . 


C5B.... 
C4A .... 
C4J  .  .  .. 
CRP73.. 
B1148... 
FG81A.. 
PG184  . . 
HYIUB 
HY415. . 
REL5... 
RK35... 
RK34... 
RK73... 
RK73... 
VT98... 
i  VT98... 


175M 
3  95 

.39  tUNGAR  bulbs 
1.45  4  AMP 

1.45  #389414 _  4.75 

.98  WeBtlngbouM 
175.M  Reccigoo 


MARITIME  INTERNATIONAL  COMPANY 

reet.  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 


IE-19  .  .  R  C.A.  .  ,  TS-170  .  .  Hmlatt-Puktrd  .  .  TS-3  .  .  G.n.r*l 


TEST  EQUIPMENT 


The  largest  and  most  varied  stock  of  Electronic  Test  Equipment 
available  is  performance  guaranteed  by  the  unexcelled  facilities  and 
competent  engineers  of 

WESTON  LABORATORIES 

Weston  93,  Massachusetts 


'A' Warehousefull  of  items  you’ve 
been  looking  for— 

'A' at  right  prices!  Tell  us  your 
needs.  Here  are  some  samples. 

RCA  SOUND  POWERED  HAND  SETS:  Tvpc  MI- 
2t»4().A  Bn<l  TS-10.  Itrand  nt  w.  KAC’H  . .  .^$17.95 

I’AIR  for  onJf . $29.95 

BC.969A  RECEIVER;  Frp<iut>TicT  r«n»!P  1.^  kr-1^0 
kf.  In  3  l*anfl.s  12  V  AC  or  IK'  or  250  VDT. 
Hu  nolw*  Itmlier.  prsstal  f\lt»'r  Bnd  HKO.  1*r»r- 

tlrallv  now  SI'Kl  lAL: . $150.03 

GENERATOR:  .'ioO  W.  T\i»  CYIT  t  l*N7.  110*120 
GO  rye.  Hat  4  <*>p.  Ktrtrtnn  Motor. 

Uiin*  48  h"up^  on  tank  of  80  octano  ga.s  Antn- 
nario  or  man-ial  'irartlne  0..od  ntn*!  .  $159.5') 

ART.I3  AUTO.TUNE  TRANSMITTER:  l-'inp^t  100 
W.  transmitter  madi  !  PlS  In  final.  nirvdiilate<l  hy 
iir*  ('ompb'te  with  control  Ih»*  and  24  V.  d^ma- 

iiotor  ^^l^ellent  ('«>ndition.  Sl’KriAI _  $299.50 

TUBESf  ALL  BRAND  NEW!  BOXED! 

70I.A  . $4.5)  2J62  .  $31.50 

706.BY .  29.95  3(MTL . 9  9 

70fi-EY  . .  29.95  C5B .  9  95 

SIGNAL  GENERATOR:  I-222A.  Freq  2  hands- 
8  1.5  mes  an<l  l-'’.0  2.H*  mi*9.  Tan  use  up  to  third 
harmonic.  110  VAf.  GO  rye,  Kaslly  made  contln- 
utoia  tuninc  by  adding  rolls.  Like  new  .  .  $99.53 

METERS*  BEST  BUYS  IN  THE  BOOK! 
WESTINGHOUSE  CYCLE  METER:  In  ^iua'« 

T>l»r  HY.  58  G2  eye.  per  aec.  (J<*od  ennd  UR. 

DITKDTf):  .  «.• ' 

PERCENT  METER:  2H  In.  round  In  metal  desk 
case  Han  ..5  mil  basic  mo-.enient.  Scale  0*15o<i(-. 
Can  he  ii.sed  on  I*  A  tip  to  37,5  W.  Like  new  with 

plug  In  cord.  THIS  MONTH  ONLY; . $7.9’- 

012  amp  UF  2^  ;n.  rd.  Tliermocouple-tvite. .  .$3  •'i' 
0-9  amp  UF  2H  In.  id.  Thermornuple  tvpe.  . . .  3.50 

0-2.5  mil  DC  2*4  in.  rd .  3.5r 

0-15  VA(',  Gon.900  rvrlPR .  3.50 

AZIMUTH  CONTROL  INDICATOR:  rAATC- 
9'.  for  MN  2G  Compass.  N.w  INTUoHn  X  H'' 

rUICK:  . $9.50 

8C-22I  AK  FREQUENCY  METER:  Modulated 
m..d-1  Like  new  .  $125  0 

BC-22IQ  FREQUENCY  METER:  Mo<lifi.>d  to  IIO 

V.  60  r-c.  operation.  Like  neu  .  $100.00 

SPECIAL  PURPOSE  CONDENSEnS 
2x9  nifd  f5O0  VI)f  New  $2.25 

rSKI) . $1.50 

4x0  mfd.  600  Yin*  Nfw  $2.95 

.1  mid  l.^nnoviM- .  $7.''* 

.04,5  mfd  ICiHMi  VIH’  $9.50 

AN  Hemr  (o  prior  $ole.  tS'^r  d>po$it  required 

untfgt  enmpartp  purrk<u«  ordfr  i»  fortrard«d. 


Boonton  .  .  TS-14  .  .  Stoddard  .  .  TS-173  .  .  Lavoia  .  .  TS*27  .  .  Precision  .  .  TS-lOO  .  .  Shallcrou  .  .  BC-787 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


SELENIUM  RECTIFIERS 

F.W.B.,  FWCT,  3i>,  Volt.  DBLR,  etc. 

Finest  moterials,  workmanship 
and  immediate  deliveries. 

Full  Wave  Bridge  Types 

18/14  36/28  54/40 

2  amps  $2.50  $2.75  $5.25 

4  "  4.00  5.50 

8  "  6.00  7.50 

12  "  8.00  10.00 

24  "  12.00  20.00 

SPECIAL  TYPES  TO  ORDER. 
Inquire  for  quantity  prices 

BARRY  ELECTRONICS  CORP. 

136  Liberty  St.  New  York  6,  N.  Y. 
Phone:  REctor  2-2563 

25%  deposit  with  ordors>— or  send  full  ro* 
mittonco  to  sovo  C.O.D.  chorgos— rotod 
firms  (D4B)  net  10  doys. 

All  mtrchandff#  fully 
guuTontPMd 


IF  THERE  IS 


Anything  you  want 


that  other  readers  of  this  paper  cei 
supply 


Something  you 
don’t  want 


522  South  Son  Pedro  St. 
Los  Angeles  13,  Colif. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  mcmufactur-nq  radio  tubes,  electronic 
tubes,  cathode-ray  tubes,  lomps.  New  and 
used.  Reasonably  priced,  salisfoction 
quaronteed. 

AMERICAN  ELECTRICAL  SALES  CO 
67  E.  Bth  St.  New  York,  N.  Y. 


thot  other  renders  can  use,  adver¬ 
tise  it  in  the 
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Jane.  fPSI  —  ELECTRONICS 


BIG  SAVINGS 


SAM'S  SURPLUS 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


- COMMAND  AND/OR  ARCS  — 

TRANSMITTERS  and  RECEIVERS 

BC  Ut  AotvODA  HaiAT,  Lrm  Vao.  USED  NE\A 

Coed . t  I.H 

BC-45G  t  BAC«<lTfr  Cootrol .  t.49 

S  A  )K'  B«vlT«r .  S.98  tll.9! 

••9.1  BacHver  .  S-AS  9M 

Trt^o  BroolTcr  Reck .  tl.9ft 

V.II-F.  ARCS  Trmnsmittor  or  1U> 

OPlTvr  Complrte  w/tubn . 24.95 

11*8  kfC  Troasmlttir  w/tubrf....  14.99 
4-5.5  MC  Troosmlttor  w/tubto....  5.95 
5.8-7  MC  Truicniltter  w/tubeo....  5.95 
T-9.1  Me  IVanimlttrr  w/tuboB....  9.95  19.91 

8*4  Me  TrAQcmltter  w/tubM .  18.95 

88V  Receiver  OommaDd  l>siiamotore  50.97 
MODULATORS 

BC'458  with  Tubs.  \tm  dTO .  2.95 

MD-r/ABCd  PUtO  Modulator .  7.95 

MD‘7  ModulMor  Dynamotor.  tSV,  3.95 

USED  Nl 

BO>4S3  Raccleer-^w.o.  tube* . 112.95 

— with  tubeo . 24.95 

MN-t6C  CooipaM  Borelm .  24.95  539 

BC-lt04  Reoelrer  tOO-400  ke .  5.95  I 

BC-357  Marker  Beacuo  R«e.  W.O. 

TutM  .  4 

BC’733D  w/o  tubeo .  5.95 

w/tubeo  .  19 


OAV-I 

W.1158 


TS-3 

TS.« 

TS-IO 

TS.14 

TS-15 

TS.16 

TS-19 

TS-83 

TS.84 

TS.86 

TS-87 

TS.33 

TS.35 

TS.36 

TSU5 

TS-47 


TS-59 

TS.61 

TS.68 

TS-74 

TS-76 

TS.91 

TS-98 

TS-98 

TS-IOO 

TS-108 

TS-111 

TS-118 

TS-185 

TS.186 

TS-187 

TS-131 


TS.146 

TS-153 

TS-155 

TS-159 

TS-174 

TS-803 

TS.806 

TS-818 

TS-886 

TS-S68 

APA-11 

BC.881 

BC-376 

BC.638 

BC-905 

BC-906 


BC.978 

BC.1836 

BC-1877 

CLQ.60 

D-1 50637 

1-143 

1-196 

I-803A 

1-808 

1-818 

1-883 

LM-8 

LM-15 

LS-1 

LW 

OAP-1 


RECVRS. 

APN-9 

APR-5A 

ARN-8 

ARQ-8 


BC-STS  Truu.  100  W»tt  VolM.  CW.  MCW.  freq 
ranft  200  ko  to  IS  me.  uaeo  IHuo-ln  Tuclng 
unltj  Uited  oompleto  with  tubes,  leao  Tuoliui 


RECEIVERS  CPN-3  RAIODB  TPS-2  RT  48ATPX-1 
COMMUNICATIONS,  BEACON,  LORAN,  IFF  AND  RADAR 
SCR-717B;  APS-(2)(3)(4)(15);  APQ-13 

MAGNETRONS  POWER  UNITS  ANTENNAE  INDICATORS 
TURBO  AMPLIFIERS  CONTROL  AND  JUNCTION  BOXES,  Etc. 


uniu  ufiea  oomiueie  wiui  lUDee,  leeo  'iTtomu 

Cnlta . il8.99  824.95 

TUNING  UNTTS  for  BC-87S  or  191  Traei: 

TU-7  4500*6800  ke . 52.49 

TU-8  9800-7700  kO . 2.49 

TU-9  7700-10000  .  2.49 

TU-10  10000-18500  .  2.49 

TU-82  *  TTT-SO  800-500  kc . oach  4.55 

PT-151  Shock  MounUoi  for  BC-375  or  191  2.95 

BC-S06  Ameoiia  lA)adiii8  .  1.95 

OP-f  NAVY  TRANSMiTTTR:  100  watt  maater  os. 
Can  use  on  any  freq.  from  850-9050  ke.  by  oalns 
proper  pluf-ln.  Comes  wlUk  1  tuning  unit . 


I - LOOP  ANTENNAS - 1 

I  DU-t  Has  1  tube  ampllfler . New  525.95  I 

I  MM-80-E . New  7.95  | 

ru  niters— A's.  B's.  Cs . New  5..I.95 

rU  niters . New  .79 

Hand  Keys— J-38  . New  .79 

T8CTKANSMITTKR  A  RECEIVER  with  ISV 
Power  Supply  and  Cables.  Good— uM>d...  179.50 

Helnemann  Circuit  Breakers.  115  V.  20  amp.  1.34 

115  V..  5  amp.  .97 

Prop  Piteb  Motors . New  13.95 

Prop  Pitch  Motor*— with  ^anaformer...New  19.95 

Prop  Pitch  Transformer,  only . New  5.95 

BT-TAPN-l  Transoelrer.  tube#  A  dyn..U8ed  9.95 

I - TRANSFORMERS - 1 

I  8800V  800  ma  NCT— 85.95 . Pair  815.95  I 

I  18V  84V  8am  HOT  primary .  2.95  I 

ABC-4  8  Meter  Transcelrer.  tubee-  good,  used  $39.00 
588  8  Meier  Transoelver  with  tubeo— food,  used  89.50 

BC-494  Cootrol  . Card— 11.95  New  2.95 

Code  PraoUee  Tapes  for  TQ-10  IS  rolls.  New  7.95 
BC-906  Abe^ttoQ  l^iie  Preq.  Meter.  Bsnge 
150*185  mo.  0*500  DC  Mleroammeter 

Vied . 811.50 . New  I4.M 

neld  Phones  B-S  8'a  Used  515.55  pr.  New  $34.50  pr. 

I -  DYNAMOTORS - 1 

PI*  103  NEW.  ORIGINAL  CASE . $20.96 

PR-IOS  NEW.  Lsm  Base  Dynaniotor .  19.55 

DM-82A  Input  88V.  Output  850  DC  .00 

ampa  . Used  1.95 

DA*tA  Input  tSV  •  1.0  amps.  Output  ISO 

DC  •  1  amp . Uaed  1.96 

PE-73  89V  •  SO  amps,  output  lOOOV  # 

.350  ampa  . New  1.16 

PE-7r  MV  9  40  ampa  output  lOOOT  19 

.850  ampa  . New  18.96 

SPECIAL  Srv  •  400y  •  7.50  mil  750  y 

850  mU . New  I2.M 

PE-94  or  0011—588  84y  Used.  .$5.85  New  14.95 

PB-94  Dynamotor  only .  4.96 

DM-S4  18V  9  15  amps.  Output  8S0V  9 

160  amps  . New  9.95 

BPET.  9V  9  450V  output  9  M>  ma.  New  5.95 
SPEC.  18V  9  SSOV  output  9  50  ma.  .New  4.95 
SPEC.  6V  9  850V  output  9  50  nm... New  5.95 
SPEC.  ISy  9  440V  output  9  800  ma.  New  9.95 

'  ABC-1  DY-9/ARC-1  . Uaed  M.50 

,  ABC  l  Dy-1018V . Special  8.55 

583  EM  Reoelrer  89  to  89  okc  FM  Reselver 

with  tubee — uaed— -S8f.95 . New  1-99.50 

RL-4SB  Antenna  Reel  Aaeaas.  Idem  wire.  .New  5.95 

- OIL  CONDENSERS - i 

standard  Makse— Nsw 

Smfd  OOOV  8.49  10  mfd  OOOV  8  1.95 

4mrd  OOOV  1.39  Smfd  S500V  2.95 

1  mfd  lOOOy  .59  8  mfd  4000y  1.95 

Smfd  4000V  7.85  8  mfd  OOOOV  8.95 

Smfd  lOOOOy  24.88  Smfd  7500T  19.15 

r-80  Ihroat  Mikas . 8  for  $9.50 

CD-S07  Head  Set  Extension  Oord . 89 

I - HEAD  SETS - 1 


LERU  LABORATORIES,  INC. 

360  BLEEKER  ST.  NEW  YORK  14,  N.  Y. 

ORegon  5*3525 


Point  -to-  point  communications 

Freq.  Ronge;  2000  to  20,000  Kcs. 

Output:  350  Wotts  C.W. 

250  Wotts  Rodiotelephone 
Input:  190  to  250  Volts  AC  M/60  cps. 

Size:  60'"  high,  17*'  wide,  27"  deep 
Tubes:  807s,  813s,  805s,  866s 
Moster  Oscillator  unit  built-in,  fully  shielded  ond 
stable.  All  self  contained  including  antenno  net* 
work.  Crystal  Multiplier  units  (ovoilable)  fits  in 
place  of  M.O.  unit.  Speech  omplifier  is  only  ei- 
ternal  unit  and  hos  110/20  AC  input,  four  stoges, 
high  gain.  Totol  net  weight,  625  lbs. 

COMPLETE!  NEW!  QUANTITIES! 


Alio,  Hundy-Tolkies,  Wolkie-TalfcioSi 
Portobic  Rodors,  Seorch  Receivers,  efc., 
Pictoriol  ListinQS  on  Request. 


TRAN$MITTER*RECEIVER 

COMBINATIONS 

9ENDIX  70  wott  tronsmitter  ond  receiver  for  24/21 
volt  DC  input.  Complete  ond  New,  wiHi  sports. 

R.C.A.  10  Wott  portable — mobile— oircroft.  Receiver 
ond  tronimittcr;  phone — CW.  5  or  12  volt  in* 
put.  NEW  COMPLETE. 

COLLINS  fCS.  12  Volt  DC  or  110/220V  AC  input  to 
tronsmitter  ond  receiver.  Complete  with  oil 
occessories  and  remote  control  —  spooker, 
^res  ovoikible. 

JEfF.  Trovis  Radiotelephones  for  smoll  croft.  5  Volt, 
2  chonnel,  compoct,  complete,  $  wott,  NEW. 

Other  choice  selected  combinotioiis  for  oil  purposos  end 

power  outputs. 


IHS-S3'....  Nm— 13^95  HS-33....  Uaed— 51.19  I 

B8-8S . Used— 11.19:  Nsw—  2.M  | 

WAtffciwg  Transformers  for  H8-36 . 99  I 

BC*sa  MoonUng  Bsm . 82.49 

BO-7U  Ooax  Cable.  97.5  ohms . foot  .09 

MIRE  CHEST  SET.  **F*r'  button . New—  2.95 

CASH  WITH  ooooo.  Mien  sunigcr  to  ewawog 

‘.VtTMOUT  MOTICk . MANY  SWOU  ITCmt. 

C«l4fenHs  Ofdara  name  laaluda  8W«  SsMs  ros 


COMMUNICATION  DEVICES  CO. 


ELECTRONICS  — June,  1951 


1 


TD2A 


TS2A 


Deduct  10%  for  Quantities  of  1000  or  More  of  Assorted  types 


Junt.  1951  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SILVER  TRIMMERS 

TYPE  TS2  A 


SINGLE  DUAL 


Price  e< 
Si  .00 
1.00 
1.00 
1.00 


Cepacity 

1.5—  7  MMFD 
3  —13  MMFD 

3  —30  MMFD 

4.5- 25  MMFD 

4  —30  MMFD 
7  —45  MMFD 


Price  ea. 
$  .60 
.60 
.60 
.60 
.60 
.60 


Capacity 
3-12  MMFD 


3-12  MMFD 
3—17  MMFD 
5-20  MMFD 
7—45  MMFD 


Write  for  FREE  Bulletins  on  Coaxial  Cables,  AN  &  UG 
Type  Connectors,  Oil  Capacitors,  Resistors  and  Pots 


LIFE  electronic  SALES 


345  Broadway  New  York  13,N.Y.  Tel.  OIgby  9-4154 


UTAH  9278 


SCOOP!  SCOOP!  SCOOP! 

LUCKY  BUY  UNCOVERS  LAST 
of  the  NEW  UTAH  X124T3  TYPE 
PULSE  TRANSFORMERS 

e  ORIGINAL  UTAH  CARTONS  Of  70 
■R  NO  CRACKCD  CLASS  SIALS 
i,  NO  SALVACtO  JUNK 
*  9SI  RIICCS  IN  STOCK 


also:  UX7SS0,  UXI0066,  K54J318 
See  poges  370  A  3fl  for  other  listings. 

HAROLD  H.  POWELL 
632  ARCH  STREET 

MArkct  7-56Se  Philo.  6,  Pa. 


TUBE 

SPECIALS 


1B4S 

$7.85 

388-A 

518.50 

1L4 

.95 

807 

1.55 

1NS1 

1.25 

816 

1.10 

5DS1 

80.00 

913 

10.00 

6V6GT 

1.25 

1619 

.55 

89 

.75 

1624 

1.65 

100TH 

9.00 

8085 

5.00 

Sec  last  issue  for  others. 

ARCBY  ELECTRONICS 

103  WEST  LIBERTY 
LOUISVILLE,  KY. 


CONDENSERS 
OUR  SPECIALTY 

OIL  FILLED  A  TRANSMITTINC  MICA  TYPES 
AU  ValuM  aad  Voltoq*  Ratings 
W«  fovito  Your  InguiriM 

TECHNICAL  RADIO  PARTS  CO. 

557  McDonald  Ava.,  Brooklyn  IB,  N.  Y. 


FOR  SALE 

Beryllium  Copper  Strip 

.0062  (H - .0005)  X  S"  »  60" 

No.  1  —  B  A  S  Hard 
700#  Arailable 

GLOBE  TRADING  COMPANY 

ISIS  Franklin  Stroat  Datroit  7,  Michigan 


Ou/ci  mms 

to  your  business 
problems . . . 

j-IUNDREDS  of  miscellaneous 
*  *  business  problems  con  be 
quickly  and  easily  solved  through 
the  use  of  the  Searchlight  Sec¬ 
tion  of  this  or  other  McGraw-Hill 
publications. 

The  Searchlight  Section  is  classi¬ 
fied  advertising;  you  can  use  it 
at  small  cost,  to  announce  all 
kinds  of  business  wonts  of  inter¬ 
est  to  other  men  in  the  fields 
served  by  these  publications.  It 
is  the  accepted  meeting  place  of 
men  with  business  needs  and  the 
men  who  con  fill  those  needs. 
When  you  want  additional  em¬ 
ployees  or  0  position,  wont  to 
buy  or  sell  used  or  surplus  equip¬ 
ment,  wont  products  to  manu¬ 
facture,  seek  new  capital  or 
hove  other  business  wonts — ad¬ 
vertise  them  in  the  Seorchlight 
Section  tor  quick,  profitable 
results. 


The 

SEARCHLIGHT  Classified 

SECTIONS  Ad.ertisin9 

OF  McGRAW-HILL 
PUBLICATIONS 

American  Machinist 
Aviation  Week 
Business  Week 
Bus  Transportation 
Chemical  Engineering 
Chemical  Industries  Week 
Cool  Age 

Construction  Methods  &  Equipment 
Electrical  Construction  &  Maintenonce 
Electrical  Merchandising 
Electrical  World 
Electronics 

Engineering  and  Mining  Journal 

E.  &  M.  J.  Metal  &  Mineral  Markets 

Engineering  News-Record 

Factory  Management  ond  Maintenonce 

Fleet  Owner 

Food  Industries 

Power 

Product  Engineering 
Textile  World 
Welding  Engineer 

Classified  Advertising  Division 

McGRAW-HILL  PUBLISHING  CO.,  Inc. 

330  West  42nd  Street 
NEW  YORK  IB,  N.  Y. 


1 


CONNECTORS  •  CLAMPS 


low  prices 
values 
equipment 
components 


DAVID  GREENBERG 

99  Murray  St.  N.  Y.  7,  N.  Y. 

Barclay  7-4862 


SEARCHLIGHT  SECTION 


RADAR 

Sift  S4*A  St>Arch  and  Trsek.  Compirfe  tnllrr.  pow^r  tupplT 
and  p«rt<  Ne  arly  nfw.  Write  for  deacnpitoa  ud  price. 

PORTABLE  PUMP  ASSEMBLY 

IiPland.  liu  ?.  6*)  e.  1  pb.,  i/3  H.P.  imttor  and  D  Roper  #3 
h)draiill'  pump.  300  Ibis  1*81  max.,  its  Ibn.  PSi  ix«linuoua 
¥f  3.1S  gallxni  PIT  mlD . tSt.M 

SEARCH  LIGHT 

Nignaiing.  it*  t'urtia  Ughtlng.  Inc.  US  r.  a-c  or  d-c,  1000 
watt.  Cnmplcte  w  bulb.  Comee  w.mountmc  anM^mhijr  that  iiTca 
.TOO*  tKintnntal  rotation  and  180*  rertlcal  rotation .  $27.30 

AUTO-ORYAIRI 

Model  ttO  US  T.  to  cr.  for  preaaurixlnff  high  altitude  elec¬ 
tronic  equipment  . lltO.tf 

Ueoeral  Deetrle  geared. 
d*«  •  110 

RPM.  1  oe/ft  torque.  $4.75  F  M  J 

FHectrlc  1/15  H.P..  US  *. 

60  or.  1  pb.  ItOO  RPM  $4.73 

Hendlz  model  NKA3.  Out- 
put  a-o  10.4  amps, 

800  eg.  8P.  and  38  5  r  d-e. 

60  ampa  •  3400  RPM. 

Self  eiclted.  epllned  driTe. 

Orlg.  packing-  $27.31 

o.'^^^^u^«ws-9«si6. 

prt  105-115-135  ?.  60  n  ■MiUiiiiaMlIiMV 
Sec.  I05-M-75-60-45-SO  e. 

Ot  6  ampe.  each  aide  of  oen- 

ter  Voltage  reduced  m|||||||M|||M|||hm|||||H||m^^ 

10%  and  30%  thru  tapped 
primary;  two  z  amp. 

c.T.  (Tungar  fllamenta) 
two  z  7  r.  10  amp.  7^*  h. 
z  8-%*  w.  z  5^  d.  wt. 

56  Iba.  New,  orlg.  packing 
Q.  e.  price  $53.00. .  .$17.50 

POWER  SUPPLY  COMPONENTS  CONTACTOR 

TRANSFORMERS  Alien  Bradley  A 

IMate,  American  Tranafomer  Co.  Spec. 

39108.  Pri.  115  T.  60  cy.  10  4  KVA  &<•  HIGH  VOLTAG 

17.6tM)  «..  530  ampa..  35  KVA  teat  . $55.00  Variable  output 

Plate,  American  Tranaformer  Co.  Spec  60  cy.  8P.  Am 

39108.  Same  a«  above  but  center -lappeil  Wt.  3040  Iba.  t 

to  handle  1  amp  (w  8800  v . $75.00  remote  control. 


IMMEDIATE*  DELIVERY 


CONDENSERS 


Ccromicons,  micoiy  bathtubs,  chonnals,  silver  micas,  moldail  poper,  ^  metol 
tubular,  oils.  Larpe  quontities  on  hand  for  immediate  shipment. 

Large  stocks  of  Type  "J",  “JJ"  Pots,  Power  Rheostats,  Coax  Connectors  and 
other  electronic  components  on  bond. 

See  our  page  ad — Poge  323,  May,  1951,  Electronics. 

Inquiries  solicited  and  promptly  answered 


FIELD  TELEPHONE  EE108 

IN  LEATHER  CASES 
SOUND  POWERED 
No  Batteries  Needed 
BRAND  NEW 
$20.00  Each 


MONMOUTH  RADIO  LABORATORIES 

BOX  159  OAKHURST,  N.  J. 


NEW  LOCATION 


TEST  CHAMBER 


TALLEN  CO.,  INC 

562  ATLANTIC  AVE. 
BROOKLYN  17,  N.  Y. 


some  big  borgoins  in  new  equipment 

BC348  dual  snctioQ  wolumn  control  oa  $2.50 
MC215  Tuninq  Shaft  for  SC11274N  oa  $1.25 
MC124  Tuninq  Shaft  lor  MN26  306"  oa  $6.00 
MC136  Riqht  AnqloDriwo  for  MC124  oa  $2.25 
MC211A  Riqht  AnqloDriwn  lor  MC215  oa  I5r 
BC732A  Localisor  Control  Hoad  oo  $2.50 
FIO  Fairload  oa  $1.50 

PJooso  inciudo  su/ficiont  poMtag^ 


Hot  ond  cold;  oqo  1942;  usod  six  months, 
liko  now; 

Insido  dimonsions  30"  x  5$"  x  28"  hlqh; 
Tomporaturo  control — minus  57*  F  to  plus 
125*  F; 

Eloctric  hoatinq  bonk  6  KW:  Sorrol  Air 
Comprotsor,  2  stoqo;  7Vi  H.P.,  3/60/220 
AC 

Fans  tor  circulation;  Inspoction  in  opnrotion 
Guorontcod  condition;  F.O.8.  Brooklyn. 


Bottitubs,  oils,  micas,  xformors,  chokos,  ro- 
tays,  trimmers,  sockets,  odd  Items,  etc. 
8oj$dua  lets  purposed. 

EMPIRE  ELECTRONICS 

Bex  41,  Midwood  Stot.,  Brooklyn  30,  N.  Y. 

Pheee  BRytet  $>I2» 


Kings  County  Machinery  Exchange 

408  Atlantic  Ave.  Brooklyn  17,  N.  Y. 


ONE  OR  A  THOUSAND  PIECES— BRAND  NEW— IMMEOUTf  OfLIVJ 


RADIO  DEVELOPMENT  &  SALES  CO. 

323  Atlantic  Ava.  Ulattr  $.04M  Brwsklya  2.  N.  Y. 


10  11  12  15  14  15  ^  16  17  ^1^  IB 

10— WESTERN  ELECTRIC  RELAY— Xl>  1H66T2 — Single  pole  n.c.  contarts  open  on  6v.  <lc.  385  ohm  ctXl  operates  on  IS  'nn..  releaiiea  at  13  ma.  Copper  Slug  provide* 
(l•‘la>  11.95  aa  II— TERMINAL  BOARD— ''TM-184**.  Unen  baw  bakelite,  15  z  4  z  %'.  Twenty-eight  nickrt  plated  piercing  pueta  for  wire  to  H*  d.  $5.98  ee. 
12— DOUBLE  CHOKE  NAVY  SPEC  RAYTHEON  TYPE  WX  5146  Ner.  ei-J.I  Hpt.  d  iOOm*.:  See.  Xt-M  Hye.  A  4P(Hm.  31  ohms  each  see.  V  mtg.  atuda.  Ilt-rmen 
cnlly  sealed.  3H  z  4  z  7'.  WL  15  lb*.  $9.93  ea.  13— WARD  LEONARD  FOUR  CIRCUIT  CONTACTOR— 115v.  M  cys.  ooil.  15  ampere  rontarts  double  make  4  wparat.* 
iirt^iltv  5  z  5  X  S'.  17.93  ea  14— LABORATORY  POTENTlOMETER-MLTKR  Type  314A.  3000  ohm*,  r  diam.  $2.96  M.  15— AIRCRAFT  CIRCUIT  BREAKER— 
*‘KLIX0N”— Rin^  pole  rated  50  amperea  A  38r.  da  Trip-free  design  #I>-6:i64  provided  with  screw  terminals.  3  z  3*4  x  IH*.  $1.95  ea.  I^SIX  VOLT  STORAGE 
BATTERY. NT.6  Willard  miniature  plastic  case  meaeurec  SV4  x  3  x  1%*.  Spill  prouf  design.  Wt  m  lbs.  $2.93  ea.  17— ADVANCE  TYPE  406-lB  ANTENNA  RELAY 
— 1»  r  1)  T.  plus  S.P.N.O.  pure  silver  contacts.  Coll  Is  llOv.  da,  ohms  ret  Your  choice  with  or  w/o  terminal  aKsy.  aa  ahuant  $3.93  ea.  II^-^U6H  BUTTON 
CONTROL— t^itler-Hammer — Normally  Open  makes  one  circuit,  rated  10  ampa.  h<itton  diain.  $  75  each.  Same  unit  to  make  one  clrouit.  break  wie.  $1.23  ea. _ 
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SEARCHLIGHT  SECTION 


W  A  N  T  E 

D 

WANTED 

RT18/ARC-1 

T67/ARC-3 

R77/ARC-3 

T47/ART-13 

RADIO  RECEIVERS  OR  TRANSMITTERS 
CONTROL  BOXES  -  ANTENNAS 

RELAYS  -  CORDS  -  PLUGS 
HEADSETS  -  HANDSETS 

TUBES  -  TELEPHONE  MATERIALS 

ARC! -ARC-3 -ARM 3 

WE  PAY  TOP  MONEY 

WE  BUY  ANYTHING 
WHAT  HAVE  YOU 

TALLEN  CO.,  INC. 

562  ATLANTIC  AVE.- 
BROOKLYN  17,  N.  Y. 

1  WILL  buy; 

MN>26>Kor.J  ! 

^  COMPASS  RECEIVERS  M 

L  APN-9,  TS-67,  R-898/ARN-S,  ii 

'  ARC-1,  ARC-3,  ART-13,  BC-221,  '  i 

1  *  BC-348,  SCR-522,  M  N  -  5  3  ,  T 

!l  MN-61,  RA-1,  MN-31  MI-32  J 

ARN-7,  ANY  8  E  N  0  1  X  OR  > 

>  AIRCRAFT  RADIO  EQUIPMENT,  M 
,  DYNAMOTORS,  INVERTERS,  J 
TEST  EQUIPMENT  WITH  "TS-" 

OR  "I-"  PREFIXES  <  ' 

State  Condition  and  Best  Price  \ 

^  i  AIRCRAFT  RADIO  INDUSTRIES,  INC  !  { 

f  274  Madison  Ave.,  New  York  City  ^  | 

WILL  BUY 

We  pay  highest  prices  for 
all  types  of 

RADIO  &  RADAR.  E.G. 

ARC-1  QBD  APN-9 

ARC-3  OBC  ^*■'■.’3 

APS-2  BC433 

APS-3  VOtl  ARN-7 

APS-4  Any  Test  Sett  SCR-S22 

APS-6  TS-  or  1-  AN/CRT 

• - • 

MAGNETRONS,  KLYSTRONS 
SPECIAL  PURPOSE  TUBES 

• - • 

AMBER  COMPANY 

393  Greenwich  Street,  N.  Y.  13,  N.  Y. 

«irVl!fiJlTiia 

We  will  buy  your  stock  of  dyna- 
motors.  transformers,  generator 
sets  or  any  other  surplus.  Send 
us  your  descriptive  lists. 

William  1.  Horlick  Company 

407  Atlantic  Ave. 

Boston  10,  Mass. 

TEST  EQUIPMENT  WANTED 

Because  the  natloo'i  defense  efforts  are  beina 
accelerated,  sn  unusual  opportunity  exists  to  dlnpose 
of  hish  quality  test  fear  at  high  prices.  If  you 
own  any  of  the  folloaing  pieces,  please  write  or  call 
collect.  We  will  pronu>tly  adrlse  you  (rf  our  best  offer. 

LAC  TSU  TSIOO  TS239 

LAF  TSlItCP  TS263 

LAO  TS3SA  TtlS$A/AP  TS268 

Itoa  TS34/AP  TS15SO/AP  TSZ70A 

1222  TS34A/AP  T$173/UII  TS323 

TS3/AP  TftSS  TSI74  TSK-4SC 

Tftl2  TS3A  TSI7S  TSS.4$E 

Ttl3  TS47APII  TilOS  TtX-iSC 

We  will  also  purchase  Rad-Lab  etiuipment,  OR. 
Ferris,  Biionton.  .vtoddart.  Doolittle,  Hewlett- 
Packard.  etc.  PrMnpt  replies  aaured. 

WANTED 

Tubes,  Test  ssriipment  Coadensers,  4 
qenerol  Inventories.  Hishest  prices  paid. 

W-TSSS.  Bluctreelee 
•10  W.  Sind  Bt..  Nnw  Tnrk  It.  N.  T 

WANTED 

DYNAMOTORS 

DM-34,  DM-35,  DM-36  and  DM.37. 
Mutt  be  new.  Any  quantity. 

W>M14.  Electronics 

ISO  W.  42  St..  New  York  18.  N.  T. 

WANTED 

Talatypawritars  eomplala,  componrato  or 
ports.  Aay  quoatity  ond  coadition. 

W-«S«4.  Electronics 

SIO  W.  4Sad  St..  New  York  It.  N.  Y. 

NEED  ART-Il;  ARC-I;  ARC-3;  DY-IT;  TS-12; 
TS-13;  MN-26  J  or  K;  BC-342;  BC-312;  l-IOO; 
BC-34S;  BC-7g8  A,  AM.  B  or  C;  1-1 S2A,  AM, 

B  or  C;  teletype;  test  or  ony  other  equipment. 
Will  trade.  Write: 

BOB  SANETT  (W6REX) 

MANUFACTURERS,  LABORATORIES, 
INDUSTRIALS 

We  will  buy  complete  Inventory  of  eletdronle  com- 
ponentv  QI'IlK  AtTlON.  HIUHKST  I'UICKS. 

We  need  everythin;;. 

See  Omr  Ad  om  Feoe  .128.  Moy  ELECTRONICS 

Reetor  2>IS9I 

ELECTRONIC  SURPLUS  BROKERS 

148  ChaMbers  St.  New  York  7.  N.  Y 

WANTED 

WESTERN  ELECTRIC  VACUUM  TUBES 

TypM  lOir,  lOtr,  mA.  STAA  or  ■,  SIOA 
or  B.  tllA.  me.  SaJA.  nSA.  mA.  sma. 
MSA.  USA,  S7SA,  S74A.  USA.  St4A.  ISIA 
BoUail  Lamp*. 

W-SSSS.  ElKtranlce 

SIS  W.  Stnd  St..  N.w  York  IS.  N.  T. 

WANTED 

400  cycle,  115  velti,  2  to  5  kw  outpyt 
MOTOR  ALTERNATOR 

40  cycle  input 

MR.  MERSEklAU 

EASTERN  AIR  DEVICES 

SSS  Ooon  StrMt  Brooklyn  17.  N.  Y. 

WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 

OVNAMOTORS  •  SELSYNS  •  AUTOSYNS  •  INVERTERS  •  TRANSMITTERS 
RECEIVERS  •  TEST  EQUIPMENT 

Please  send  list  stating  condHIan  and  lamest  price. 

No  Quantity  Tou  Small  nr  Too  Lar,o! 

C  &  H  SALES  COMPANY 

BOX  Ue.SE  EAST  PASADENA  STATION  •  PASADENA  t.  CALIFORNIA 

H  there  it  anything  you  wont 

Hiot  otker  reodert  coe  supply 

OR  .  .  .  somoHiins  you  don't  wont— 
that  otkor  rtodon  coo  mo— 

Adeartita  it  In  the 

SEARCHLIGHT  SECTION 

336 


June.  1951  —  ELECTRONICS 


APIU.  APRSA.  ATRT.  TR-S4.  lE-l&A.  B04C8S. 
APA»3<.  BC-348.  ART-IS.  ARC-I. 


BC-231  Pr«queoc;  Metar  wUb  cal.  book. 

crystal,  and  tubea . E2GKLLENT  M.M 

Weston  Model  724C  Tacbometer  Generator 

FAIR  CONDITION  I2.M 
EXCELLENT  CONDITION  2t.50 
Weron  Model  545  TacliomeUr  meter  O-tOOO 
RrM  for  UM  wltb  Mods!  734C  Tacbom¬ 
eter  Generator  . NEW  I4.S0 

Yariac-Oeneral  Radio  Type  50A  0-135V. 

#  50  amps . EXCELLENT  M.OO 

One  of  tbe  larfest  and  most  complete  electroDlc 
surplus  stocks  in  the  country.  We  hare  thousands 
of  tubes.  ca(>acitors.  plufs.  accessories,  trans¬ 
mitters. -receivers.  test  equipment,  etc.  Send  us 
your  requirements 

TERMS;  Prices  f.o.b.  Passdena.  California.  25^' 
on  all  C.O.D.  orders.  Californians  add  Salea 
Tax.  Prices  subject  to  chants  without  notice. 


3057-3 

3057-4 

3057-4 

3057-8 

3057-10 

3057-U 

3057-U 

3057-20 

3057-24 

3057-28 

3057-32 

3057-40 

97-3057 

10-4 


3100 

3101 

3102 
3106 
3108 


ALL  TYPES  or 
“AN"  HARWARE 
Ph.nt  tr  writ. 
Inini.dl>t.  DtllMO 


ELECTKONICS  — JuM,  795? 


SEARCHLIGHT  SECTION 


PHOTOCON  SALES 

1060-2  N.  Allen  Ave. 
Pasadena  7,  Calif. 

SYcamore  4-7 1 56  RYan  1  -827 1 

WRITE  FOR  OUR  LATEST 

SURPLUS  SALES  CATALOGUE 


FOR  SALE 

ELECTRICAL  STEEL 

We  can  oiler  about  26,000#  oi  W- 
Grade  Strip — .005  X  12H"  "Hiperiil" 
3V4%  Traceiormer  grade  —  In  Colli 
weighing  about  900#  each — Material 
new  and  prime  but  outiide  wrap 
weather  diKoIored. 

GLOBE  TRADING  COMPANY 

1815  Franklin  Detroit  7,  Michigan 
Phone — WOodwofd  7-8277 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
1S933-9  Brush  St.  Detroit  3,  Mich. 

Phene  Tewntend  9-340S 


RECTIFIER  POWER  SUPPLY 

McColpin  Christie  Model  MH  24-25,  input 
230  V  60  cy.  3  ph.  Output  25  omps.  24-28  v 
DC.  Continuous  duty,  ton  cooled.  13"  x  13"  x 
19".  Price  $75  00  eoch  net.  New.  $215.00  volue. 

LEO  SAGAL  CO. 

860  Glenmoot,  L.  A.  24,  Calif. 


FOR  SALE 

S-F-1  RADAR 

Cemplete  in  Ori|lnal  Caaee  •  Price  on  Request 
WILL  BUY  ALL  TYPES  OF  RADIO 
AND  ELECTRONIC  EQUIPMENT 
Send  Detalli  4  Price 
SAM^  SURPLUS 

1308  Bend  St..  Lee  Aneelee  IS.  Calif. 


225  Greenwich  Street 
N.  Y.  C.  7,  N.  Y.— BArcloy  7-7777 


f  Ferrules 
v-^  etc. 

7;  30S0 


CONNECTORS! 


.'srcvtHS 

HlYlt»»  »  ••  


GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 

Spocial  tubMe  Lamp*.  Vocnam,  Bora  Goiad 
•le.  D«w«lop<^  or  modo  to  SpoctfleottM. 
lOTor.  Tuaqeton,  Coppor  oooia.  Vcwunaa 
Punpoe  GIom  Of  Mot^. 

IN  STOCK  AT  VERY  LOW  PRICES 

Toagdion.  MoUr.  Taatoluaie  Kowor,  oto.  la 
WIrOe  Ribbooe  Stripo,  Moeh.  Taboo,  otc.. 
also  othor  molorioli  oad  oqolpmoat  aood 
la  fho  Voeuum.  Radio  TabW.  Lamp*.  1r 
ladaatrr  oad  loborotorloo. 

F.  ALEXANDER 

IIS  W.  23d  St.  New  Verii  11,  N.  Y. 


3C51  . $ 

2E33  . 

2J26  . 

2i3«  . 

2J«  . 

2J*1  . 

2K45 

(WE  Boxed)  1 
(ICM  rhermel-l 
Klystron) 

3C33  . 

3DPI-A 

(RCA  Jen  ). 

3J3I  . 

S021  . 

5J2J  . 

SJPI  . 

6F4  . 

6J4  . 

CIA  . 

CE25  . 

35TG . 

211  . 

31 OA  (WE).. 

809  . 

t12  . 

Ell 

132-A  (RCA). 

S32  . 

132  . 

EM-A  . 

173-A  . 

892-R  . 

955  . 

2050  . 

9002  . 


9005  . $ 

100TH  . 

304TL  . 

304TH  . 

450TH  . 

HK254  . 

4-250A  . 

RK3I . 

RK59 . 

RK63  . 

RK65 . 

OZ4/OZ4G  .. 

1A7GT  . 

1B3GT  . 

1X2  A  . 

354  . 

5U4G  . 

5V4G  . 

5X4G  . 

6AH«  . 

6AX5 . 

8AL5  . 

6A56  . 

8AU5CT  .... 
8BL7GT  .... 

6BYSG  . 

6C4  . 

6J56T . 

6J7M  . 

6Ti  . 

)2AT7  . 

12AU7  . 

12BH7  . 

25L6GT  . . 
35L6GT  .... 

35Z5  . 

50LiGT  .... 


BARRY  ELECTRONICS  CORP. 

136  Liborty  St.  New  York  6.  N.  Y. 
Phone:  Pletor  2-2563 

25%  deposit  with  orden — or  send  full 
remittance  to  save  COD  charges — rated 
firms  (D&B)  net  10  days. 

All  merehandite  fully  guaranteed 


TUBE  REBUILDING 

Laree  Trasmitting  ad  Power  types 

Icenomieal  •  Guaranteed 
FREELAND  PRODUCTS  CO. 

700  DRYADES  BT..  N.  0.,  LA. 


SHOOT  TV  TROUBLE 
FAST! 


with  H.  G.  CISIN'S  RADIO 
"TV  TROUBLE  SHOOTING  METHOD" 
ENGIXIXBBI  Don't  call  In  a  TV  eeiTioeman. 
Locate  TV  tnmblee  yeurweW.  Rapid  cbecka  enable 
you  to  locate  all  faulte  In  record  breaklnx  time 
regardlree  of  make  or  model  I  IBO  Picture.  Raeter, 
Bound  trouble  aymptoms.  Over  100  Rapid  Checks 
Includlnx  over-all  allmmeot  checks.  26  llluatra- 
tlone;  slmpUfled  etep-by-step  dlrectloosl 

H.  Q.  CISIN.  well-known  to  radio  men  as  a 
recotnlied  electronic  engineer,  Inreotor.  technical 
author  and  educator,  hae  trained  thousands  of  tele- 
rlslon  technicians,  many  of  them  now  ownlu  their 
own  prosperous  TV  eerrice  organlsattone.  re¬ 
sults  of  hia  yvare  of  experience  are  embodied  In  thie 
remarkable  TV  TROUBLE  SHOOTING  METHOD. 


valuable  aid  to  TV  servlelni  ever  written!  SEND 
YOUR  NAME  AND  A0CH1ES8 
TODAY  FOR  YOUR  POSTPAID  with  41.00 
COPY.  Only  ^  ■ 


KUSH  COUPON  NOW! 


.S9  RX3t5.. 
.Sf  WUI5A 
2.75  227A.  .  . 

.4*  221 . 

7.94  242C... 
1.44  244A  . . . 
It.n  247A  .  .  . 
.54  244B.  .  . 
.74  25tTH.. 
l.M  25f*n..  . 


•3# . 

It  . 
HY31Z. 

112 . 

'PG32  . 
32L7GT. 
FGI3..  . 


.15  114  S4Ui 

2.45  824 . 

1.24  828  ... 

8.44  SD828.  ■  ■ 

4.15  824  . 

4.45  824B  .  . 

3.75  832 . 

21.24  832A _ 

21.24  833A.... 


OA2  . .  1.44  2C43  .  . 

OAI  VR75  1.54  2C48 
OA4G  .  .  1.33  444A 

OB2  .  .  ..  1.74  2C44  .. 

OB3/VR44  1.28  2C54  . 
OC3'  2C51.. 

VR145  .  1.43  2CS2  .. 
003  2021 .  . 

VR154..  1.48  2E5.... 

OY4 .  2.53  3E22... 

OZ4 . 84  2X24  .. 

CIA .  4.75  2K25A' 

OIA . 48  HY41 

I  A3 .  1.14  2E24... 

IA4P  ...  .84iE34... 

IA5GT...  .85  2321.  . 

1A4  .  l.54  2J2tA. 

1A7GT  1.142322  .. 
IAE4  .  .  1.84  2324  .. 

1B3'8414  .  1.44  2327  .. 
1B4  .  .84,2234... 

1B5  25$  .  .  .48  2331  ... 


2.25  4K4GT. 

1.48  4K7 _ 

.74  4K8  .  . 

1.44  4L5G..  . 

.41  4L4 . 

.44  4L4G.  . 
.44  4L4GA . 
.74  4L7 . 

1.44  4N4  .  .  . 
1.35  4N4G.  .  . 

7.45  4N7CT 

1.45  4PfGT 

1.84  4^ _ 

2.34  4R7 _ 

.48  4R8.  .  . 

1.34  4S4  .  .  . 

1.45  4S7  . 

1.34  4S8GT 
1.33  4$A7GT 
1.42  4SB7Y. 
1.14  4SC7 
1.58  •S07GT 
1.44  4SF5.  .  . 

.84  4SF7  .  . 
.74  4SG7 
.84  4SH7GT 
1.33,4S37... 


.83  35Z4GT. . . 
1.78  35Z5GT  . . 
1.75  REL34  434 

1.45  34 . 

5.45  37  . 

1.44  38  . 

1.75  34  44  . 

1.75  CRC;44.  .  . 
1.44  41 . 

.85  42 . 

1.33  43 . 

1.34  45 . 

.75  45S  VT52 
.84  45/3.. 

.73  45Z5 . 

1.44  44 . 

.48  47 . 


1.24  12AV4... 
.48  I2AV7  .  . 
.48  12AW4  . 
.48  I2AX7. .  . 
1.34  12AY7... 
.48  12BA4..  . 
.48  12BA7  .  . 
1.45  12BI>4  .  . 
1.14  I2BE4  .  . 
1.24  12BF4  .  . 
1.45  12BH7. . . 
1.14  12C:8  .  .  . 

.48  12F5 _ 

.48  12H4 
1.45  1235GT  . 
1.47  I237GT.. 
1.14,12K7GT. 


4.45  43IA 
4.44  lfK453E 

15.48  454 

14.48  455 . 

43.45  454 . 

4.44  457  , 

14.48  458A  .  . 
S0448 
1.14  441 
1.75  FMI444 
47.54  1444T 


1.48  4SL7GT  .  1.25  12Q7GT  .  .44  RK48A  .  .  14.85|343A . 

1.44  4$N7GT  1.48  12S8GT  .  .48  44  . 83'344A . 

2.17  4SN7WGT  1.44  12SA7GT.  1.45  54  _  1.I4IFP444 _ 

1.444SQ7GT  .48  I2SC:7  .  1..14EF54  . 48  X444  _ 

1.88  4$R7 .  1.48  I2$F5GT  .75  54 A  5  ...  1.22  WI.414.. .  . 

1.48  4SS7 .  1.48I2SF7GT.  .84  5485...  1.11  4I7A 

.488$T7  I.3312SG7 . 84  54C5 .  1.43!<;i.434. 

1.84  8SV7GTY  3.37  12SH7  .  1.14  54<:8  ..  1.44,448A 

5.45  8SZ7  _  1.45  12S37GT.  .84541.8GT..  .81  2<:44 .  .  . 

1.11  8T7G . 48  12SK7  .  1.25  54X  8  .  1.14  448B  _ 

1.25  8T8  ..  2.45  I2S1.7GT  1.47  54Y8GT  .  .44  454TH  .  .. 

1.23  8l'4GT  ..  .45  12SN7GT  1.22  54Y7GT..  .44I454T1 . 

.41  8V5  8G5  ,  .48  12Sg7GT  .41  52 . 44:01-451 .  , 

5.44  81'8GT.  .  1.45  I2SR7.  .  .  .  .48  53 . 78  484 

I.34  81’7G . 74  12X3 . 44  55 .  I'48  HF244.. 

2.74  8V8  ...  2.25  12/3 . 48  58 . R5,WI.48M  . . . 

4.48  8V8C;T  ..  .48  14A4  1.14  57 . 84iRH547.  .. 

.83  8V8GTY..  1.85  14A7  12B7  1.48  58 . 84|527 . 

1.47  8V7G  ..  1.18  14AF7  RK54 .  1.45,GL534 

l.tl  8W4<;T  .48  XXO...  1.18  54  _  1.78'W1-531  . 

1.47  8W4>5<;T  1.74  14B8  .  .  1.48  HY84  ...  2.75  WI..532A 

.83  8W5GT  .  .48  14B8 . 48  74A7  1.54  544  .  . 

I.4H8W8C;T..  1.35  14(15 .  1.14  74I-7CT ,. .  1.45  GI.548 .. .. 

1.25  8W7G  .  1.33  14(:7 .  1.44  7IA .  .48  554P1 

1.48  8X4  .,  .84  14E8 .  1.14  72  . 45  575A  475 

1.24  8X5GT  .  .75  14E7 .  I.33CRP72  . ..  1.37  WI-574  , 

.48  8Y5  1.85  14F7  .  1.14  73  .  1.87iWL574B. 

1.24  8Y8G  ..  .  1.25  I4F8 .  1.14  NR74 .  .24'841B  ... 

1.348Y7G  .  .84  14H7 .  1.84  75  83HY815... 


14.45  1844 .  5 

13.75  1812  I 

14.44  1813  8P8X  1 

12.48  1814 .  2 

.14  1818 .  1 

.14  1814 . 


h:P7  . 
5<:P7A 
5FP7  .  . 
5FP14. 
5HPI  . . 
5HP4. . 
5JP1  . 
5JP2  ,  . 


IXCAl  OlodM 


l‘23  HY75A  ! ! !  4!54  WL8I4.* !  18.44  1824 i 


li48  8/5  I2Z8'  1.18  1437. 


135G 


1.48  8/7G 


1-24  5I.PI 
2.28  5I.P7 
.44  5MP1. 
.44  5NPI. 


1.44  8ZY5G  .  .84  1407 .  1.14  77 . 

I.24  7A4XXL.  .48  I4R7 .  1.1478 . 

1.11  7A5 .  1.14  14S7 .  1.33  74 . 

I.1I7A8 . 85  I4W7 .  1.23  84  . 

1.44  7A7 .  1.45  14X7 .  1.23  81 .  1 

1.447A8 . 44  I4Y4 .  1.24  FGSl .  2 

1  X5  7A07 .  1.58  15  . 48  82 .  1 

1.35  7AP7 . 87  I5E .  1.48  82V .  1 

1.35  7AG7 .  1.48  I5R  . 48  83 .  1 

2.75  7AH7 .  1.15  PG17 .  3.48  83V  _  1 

1.787B4 . M3RK18 . 4884  8Z4.... 

.41  7B5 .  1.23  18 . 48  85 . 

.83  7B8 .  1.44  14 . 85  84 . 

.44  7B7 . 44  14BG8G  .  .  2.44  VR42  .... 

1.28  7B8  .  44  1438  .  2.44  OR144. . .  .  1 1 

.48  7G4/1243A  .74  14T8 .  1.48I44TH...  1 

42.54  7C5 .  1.44  24  ...  1.17  FG144  .  .  .  3^ . 

Ml  7G8 .  litRK24A  ..  8.45  FGI45 ....  24.45  724CY.. . . 

2.48  7C7  .  1.44RX2I.  2-54VU111 . 45  721A _ 

2.45  7G23  _  72.44  P322/CEIC  l>44  HYI14B  .  .  .74  722A/287. 

.84  7E5/124I..  1.25  22  . 44  HY115  723A . 

.847E8 . 48  HY24 .  1.34  145 . 75  723A,B.., 

.48  7E7 . 48  24 . 85  II7L7  .  .  1.45  724A/B.. 

1.54  7F7 .  1.15  24A  1.14  I17N’7GT.  1.45  7240 _ 

1.34  7F8  .  2.25  24G  3C24.  1.44  II7P7GT. .  1.44  725A . 

1.34  7G7/1232  1.33  RK25 .  4.45  I17Z3  ..  .45  728A _ 

.837H7 .  1.11  25A8 .  1.44  lt7Z4GT..  1.45  728B _ 

1.44  737 .  1.23  25A7  .  3.17  J17Z8GT..  1.24  738C _ 

.85  7K7 .  I.33  25AC5CT.  1.81  1 17Z7GT. .  1.44  734 A _ 

1.34  7L7 .  .  1.23  25B04GT.  1.78  PU7A ....  15.84  841A _ 

1.447N7 .  1.22  25C:8 .  1.18  VTI27A.. .  3.48  842 . 

1.48  7  07  .  45  25L8GT...  .87CVI48....  4.48  843 . 

.48  7R7 .  1.47  25N8 .  1.84  t54T .  14.54  844 . 

.41  7S7 .  1.23  25W4GT..  1.11  FG188. ...  44.44  845 . 

8.45  7T7 .  1.43  25Y5 . 44  FGI72 ....  42.54  847 . 

8.48  7V7 .  1.33  25Z5 . 87  182B  ....  1.24  848 . 

.43  718’7  .  .  1.23  25Z8GT...  .41  FG144. ...  12.84  844 . 

1.48  7X7XFM  .  1.23  28 . 74  344  .  22.48  814 . 

1.11  7Y4 . 44  27 . 75  243A .  5.48  811 . 

I.247Z4 . 87FC27A....  8.74  245B/VT2  1.84812 . 

3.44  14Y . 45RK28A...  8.45  CE248  .  3.15  813 . 

1.18  12A . 84  2807 .  1.34  211/VT4C.  1.84  814 . 


.75WL832A..  8.4K  1822. 
.83  741  A.  .  8.48  1825 

.84  742Ay  742B  2.85  1828 
.74  783A.  .  .  8.75  1824. 


1LG5. 

ILC8. 

1L05. 


i2.»» 

14.«» 

US  InS: 

i».4» 

14.54 


EL5B 


45.44  5818. 
5.48  5854. 

.  2.75.5858 
4.75  5874. 

14.44  5888. 
3.45  5487. 

12.48  5725. 
,  7.75  5728, 
.  7.48  5744 


MICROWAVE  I 

Klyatren  Mtg.  Assc  <723AB>  A  CpIC  to 
Two  Typo  “N’*  Co-Ax  rtUinvs  .  .  . 

I  Micro  Socond  Dolay  Lino  llfLLEK.  8.89 
8aralio<  Tunablo  Coax  Cavity,  wiui  adj 

Nut  300.400  Mr .  4.99 

7.9  Kv  8ult#  Trant#ormor.  Prt  4Kt.  60-1000 
ohm  Impod  Pormallov  Coro  WPx^..  14.99 
riLAMIMT  T8AN9PORM8II9 
•.3vct/4A  <cud  O.SA)  H'ald  HlVUt*.  .48.99 

9.3V/8A.  .  .  .91.89;  9.3V/.9A .  1.19 

a.9v/aA . 79:  7.9vCt/iaA  ...  4.99 

a4v  '2a  e*d  .  1.99 

MOOULATtON  and  AUDIO  Xrmn% 
MOOUL/a40  Watt*  Poak  PP  Par  807's  to 
PP807'B  RP/aooO  Ohm  Load  STANCOII ' 

I  VSK  H'ald  .  .  .  .  . . 90.99 

UNIV  OUTPT/18  MNitta  Any  Tuba  Any 
I  Volc9  Coll  rTAH  9490.81.841  »  f9r  41.D4 


Only) 

POD 


SEARCHLIGHT  SECTION 


TUBES 


24.75  5R4GY. .  . 
5T4  . 

14.45  5U4C . 

1.24  5V4G . 

J.44  5W4 . 

4.45  5X4G _ 

5.4*  syjGT. .. 
>.74  5Y4G . 

1.14  5Z3 . 

1.45  5Z4 . 

5.45  G.A . 

.  ,.4A3 . 

5.15  .A4  . 

5.55  .A5G . 

2.25  .A4 . 

I*  *!  4A7 . 

4.75.A5GT  .. 
11-45  .AB4  .  . 
57.54  *aB5  4N5 

57.54  4AB7'1R55 

44.54  tAC5GT.  . 

*»-54  4AG7 . 

44.45  *AD7 . 


TESTED—GUARANTEED 

Prictt  S«b)4Ct  to  010094 


.91  12A9 .  1.89  9^91 . 

.85  12A8 . 48  35X5 . 

1.47  12A7  ....  1.34  35B5 . 

.84  12A8GT  .  .84  35C5 . 

2.43  12AH7GT.  2.15  3505  ... 

2.43  12AL5 _  1.11  35L8GT... 

2.43  13AT8 . S3  35TG . 

1.15  I2AT7 _  1.48  . 

2.34  l2At'8 _  1.11  35Y4 . 


•  M  8083  ....  1.48  7$-24 . 

iiJI  Sob-  74-M . 22.75 

14*98  Mlol9tUfe«  ^ 

•XJlii  l:J:5‘x“4‘7y.r2'"45 
4»S2E45.  .  IJ’iUSSi 


>  .  i;44  24X472...  2.45 

i'44  2ES  .  I.S4  244451....  2.54 
*:«  GJIMIAX.  1.24  854455  ...  2.45 


■  . •▼.▼3  8A07 

1B21/471A  2.85  2333  .  34.54  !aE5 

IB22  .  3.25  2334  .....  44.54!aE^ 

IB23 .  4.492338 . 125.44  4AF^:  . 

1B24  ....  8.75  2337 .  18.45  JafJg.  ! 

1B24S/I7.  38.44  2338 .  25.54i9AG5 . 

1B38  .  3.48  2334  .  44.541 

1B27  .  24.44  2344 .  44.54 

1B24  .  4.75  2348 .  28.541  ^■2£3 

IB32/532A  3.48  2344 .  34.45i 

1B38  .  24.95  2354  ...27.541477^^^^ 

IB37 .  18.44  2352  •  244.54  I  Jhsc  ' 

IB38 .  32.25  2354B  44.54  Jxha 

1B44  .  4.45  2355 . «34.44|tXj5 

1B41 . 44.45  2358  .  244.5414AK5 

IB42  .  5.44  2381  .  54.54 

1B48  ...  44.75  2382 .  44.45'r  jf5 

1B53 .  44.45;2K23 .  44.43  JaltGT 

IB54 . 74.95I2K25  .  .  44.45  Ia\5  ^ 

1B58 . 45.45i2K25'  iIaOS 

1B54 .  12.45  723AB  44.45'? 

IB84  .  84.45I2K28  mtd  37.25;4»X7r;T 

ELIC .  3.44  2K24  .  34.45li{Wi^^ 

1C4GT.  ..  1  44  2K33  395  44,?? g? 

IC8. . 74  2K45  I75.44!???? 

1C7G . 89  2V3G  ..  1  24;?aS8 

1D5GP...  .89  2W3GT..  .48  ??S7G 

107G . 89  2X2  . 44  a 

1D8GT  ..  .48  2X2A .  I.84  ??/t5ct 

1E5_ . 48  3A4 . 48|?J5.?^^ 

IX7G . 48  3.A5  .  .  .  I•84|4B  ycQi* 

IF4  . 84JA8CT  1.74  ??V8 

IF5G . 84  3B4 .  2.84  ??^?4 

1F8 . W  3B5  .  .  .48  4AX5GT 

1F7G  48  JB7  1241  .  .84  ?^^^  ‘ 

IG4GT  .  .  .84  3B23  ?B5 

IG5C  ...  .84  RK22...  5.4.3  ?oJg 

1G8GT.  .  .48;3B24 .  5.48  {g? 

1H4G  ...  .84  3B24W.  .  4.45  ?gaG . 

IH5GT .  .  .  1.45  3B25 .  4.54  ?bA4 

•  .84  3B28 .  •  o*  4HA4 

1.24i3B27 . 

.84  3B28 . 


3  SSI  4  WCK542AX  I  74  BaUa.! 

.  iSSj? .  |  39<:K545AX.  I  74  1P| . 44 

.  9  95  838 .  3  98<  K544AX  l.M  PM3 . 48 

M)71r;5RA  1S9sS .  2  Wt<^*t**3AX.  I  74,PM4 . W 

•!  ^15^**'*  Vat  Si* .  ^19CK522AX.  1.7414.51  .  1.24 

iS  59  845 .  5  95lCK525AX.  1.74, PM5 . 48 

87  194TH  S  98  851  99  94  <'K528AX.  1.4818-11 . 44 

‘StMTL*  24M  884  12  Sl^^K****^*  1.74ipM8 . 44 

■7?  197I/ ■  ■  881 . 49  45k'K524AX  I  48  PM7 . 48 

'll  a  ax  Sri .  .W  <:K53IDX  .48  PM8 . 48 

'54  314A_1_  8  W  885  |  SlC :K532DX  .48  4-3  44 

7  9KHAAX .  I  *5!<:K533AX.  1.34  19-4B . 44 

•?S*i?M . ilvSStt^ . 15S(:K534AX.  .84  13-4 . 44 

?2  SU? . ‘i  s  S??A  2  *4  29-4  44 

•?Iii2? .  7  59  GM72A  4  98i<;K537AX.  4.48Ik44A . 38 

tJtxAH  xSJiV*  I5  98l(  K5380X  .84,K55B . 38 

•^tS5  4M874  |39(:K5340X.  .48'm55B . 38 

•iJiSJ? . 34  98  878  |  95  GK54IOX  1.48  L82A . 44 

•SSSIa  14  15884  8b5G  1  89  CK542DX.  .48!k84B . 38 
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25?^^?  -i.  wj  ■  313  28V..  .15 
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.98  X444  . 

1.22  WI.414.. 
1.11  4I7A 
1.03!(;I.434  . 
1.49,448A 
.81  2044. 


1.47  8W4WGT  1.74  14B8 


.99:01.451 . 89(:K1448  .  .  3.49 

.78'484  <:KI447  •*4  51^. 

I  M  HF244..  15.45  HK1454  134.44  >7V| 
.R5,WI.48M  .  .  .  8.45  (:K1484.  .  .  3.48  |mP7 
<>o!DXj.o.r  9.48(:K1444...  2.84 
35.44  R1I44  ..  5.44 

44.84  Rlt30B  .  12.44  t{p7 
3.75HYI23IZ.  5.34tlp|i 
3.84HYI284  .  .  5.34 

4.48  1288 .  1.48  Xlpit 

1.84  1883  .  3.44  ??»•* 


1L4 . 46  EL3C  .  5.94 

1LA4 .  1.23|k:8  XXB.  1.49  40^ 

1LA8 .  1.33|3C22 . 44.5#  4BA8 


1.33i3C22 .  84.5#  4BA4'  ' 

1.33  3C23  .  4.94  ?ba7 

1.23  3C28 .  14.45  Jg?* 

1.33;3C34  .  3.95?giil 

.48  3C3I/C1B.  3.45 
1.23!3C45  13.85  Jgpt 


•  22  Sylv9iilA 
2AP5  ....  8.44  B4  4>4  / 

3API .  12  45  129V  IS 

IBPI .  7.45  w  JShi  C7/ 

M  S 

J  25  MedScrewBAdA 

iRE!  1  Sx  1*"  li*'"  •* 

•  2-25  25W/125V  .48 

5f;Si  V2x  Bulb# 

•JtKx  liSS ’’I 

3J  pA..  .  14.48  ^p29 . 19 

SHEfa  la  2  ^^45  2W.  .27 

3HP14.  .  . .  14.98  vcxi 

UPl . N-E24  14 

f.K,  Bull-.  E..  Lit.’ 

{M5  niAico  Trp« 
Hd'i.  l^hromeil  Lm. 

1  Bulb 

5AP1 ...  4.98  .*.*1  Slide 

JSBPl  *.»«  *  L.m?; 

iS*  uTl  4S.SSV 


iLGs..:::  esj  joa  i2»» 

1LH4 .  1.29  3D2tA  . 

1LN5  . 98  3  023  .  .  . 

1N5GT...  1.45i3E29  .. 

1N8G . 98  3LF4  .  . . 

IP5GT....  .98  304 

ioitit;  :: 

lOI* . M.M  . 

Ift4/I2*4  .wJ.iMiA 


1T5GT  . 

IU4/5«lt.. 

IU» . 

IV . 

IVJ . 
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.  J  4J3I  .  .  .  n.tt  4F5 . 

2A3  ;.M4J42  7M..  lf.M4F4 

.  I  •7*4347 . 3M.M4F4GT.. 

7A* . 24352 . 245.M4F7  ... 

7A* . n«T4'2  .  ..  5.45  4F«G  .. 

747 . M  4X-5MF  85.44  4G4G.  . 

7“7. . . 84  5AZ4 .  1.35  4H4GT. 

,  ,,I5<;72  .  54.45  kH4 .... 

..'S.SViv  *-75  SC38/C5B.  4.48  C4J  .  . .  . 

.45  9021 . 24.38  434 . 

K32/7I43  .U9DI3'  435CT.. 

7^* ; . 75i  RK45 .  ,  24.45  424 . 

-.'*773 .  13.45  437 . 

RIC84...  .44,5224 .  12.48  438G. .  . 

7C34  .  23.48  5232  .  44.88  4K4 

2C48  .  4.48  5R4G4P..  I.58  4K5GT. 

CONSTANT  VOLTAGE  REGULATORS 

40  Watta  DAYTMtON  Inpt  95.130V/e0CTC: 
fHj^t  IISV/  58  Ampa/V99^RW-.  .tlA.M 
8000  mtta  SOLA  W  95.l90V/50.eOerc; 
O.itpt  1  ISV/aKW/lT^AA  l«Pb  R09. 

9380  US  Coat.  Toar  Coat.  .9148. 
410VA  PeworxUt  230V/5<V60  eye.  1  ph 
Input  Bonch  or  wall  mtc.  Opar  119V. 
UnCad  11  Iba  N«w . 81D.D4 

0lBF^  Infrorod  snoopancopa 

■jI^K  ■■  tmaco-Convortor  Tubo  RISotiAl* 


1.4514B31 
'  «4«5; 

-1*.  HK54.. 
•  4C33  .  .  .  . 

4C35  .  .  . . 


lo  •  • 

,-J*4BG4G.. 

*  •2  4BH4. .  . 

.I  J?  4834 
**-*f  4BL7GT 
1-33  4B04GT. 
•-•7  4C4  .. 

I.25!4t;5GT.  . 

1.85  4C4 . 

1.45  4C7  .... 
84.58  4C8G..  .  . 
!4C21  .... 
4.45,6<:;B4  .. 
4.98;M:rHG  . 

I4.95|8r»4 . 

'808 . 

.  5.9818D7G..  .  . 

59.441808  _ 

34.9#  8E5 . 

15.98|8E8 . 


.75  744A  1.45  1831 .  1.25  7BP7 

3.94  745A,  8421  1.25  1832 . 77  7(:pl 

.24  747A .  13.54  1833 . 75  9GP7 

.39  747B .  24.93  1834 .  1.84  9291... 

.89  714/8411  1.98  1835  ..  1.49  9IP7  . 

1.98  714A  8411  1.75  1841  RK84  1.98  t4BP4 

.94  7I3A .  1.44  2454 .  1.48:i9BP4A 

.98  7I5A .  7.94  2451  ...  1.84  19FP4 

.75  7I5B . 15.98  R4344  .  .  .  38.44|i20P7 

.257I5C .  45.44  5514 .  4.85  12GPI 

1.49  7I8A _  2.75  5518 .  7.75  |2Jp4  . 

1.89  717A .  1.59  5517  '  il2KP4 


,  18.98 

t'75  1N22  . 
19  95  IN23  . 
■  34  75  IN23A 
^  95  IN23B. 

ta  M 

‘9  ”  . 

:  ».55 


49  9k'1N87  .. 
27  99  (:K745.. 
47.44  CK744  . 


.  .  4.79  I9HP4A  ..  43.98  0187419  Vol 
4.98'|9KP4.  .  . .  47.29  l.lmltcr  2.45 
. .  5.981  ULP4A  . .  38.98  0188391  Tbar-# 
..  4.23  UMP4A..  43.98  mAl  Comp  1.44 
..  5.75  I8RP4  .  ..  39.98  0174398  HP 
..  5.98  UTP4  ...39.98  Pwr  Maai  .94 
5. 98||8YP4.  ...  43.98  Ic  Bulb  Time 
..  3.98' 17BP4  ...  43.45  Delay...  .94 
. .  4.98  19DP4.\  .  87.85  Varlatora 

.  2.99  29<:P4  . . .  75.35  CW  24259,  CSN 


.  89.98  5812  .  2.99  29c:P4 

.  9.89  5814 .  5.49  945 

.  .98  5881  .  2.89  912 

.  4.89  HK5944.  .  18.49  914A  .  .  . 
3.44  HK5994  .  .  11,54  Vscuum 


8.45  HR5991 ..  18.44  CApAciton  '1444KC...  3.49 
4.MVX8853  .  .89MMf-Kv  Ea.4744Kc...  .98 


Jltlvity  aimpliflad  daaicn  2"  dla.. 
Winomito  aeraao— Raaolutloa  up 
MGkK/  to  850  l<naa/ln.  Comploto  data 
*  tube.  *'TAB"  SPECIAL  aach  94.94:  8 

^  TAC^H-GINCRATOR  SPECIAL! 

G.E  8CMSAAK.3O  Brand  Naw  Orlftnal 

llfr'a  Pkc  . 84.94 

ATTtNUATOOD— Pamoua  Mfrw 

"T**  SOOOohma/10  SUp.89.99 
50.000  ohma/ao  8tap.  .  1.94 
100.000  ehms'ao  atep.  1.94 


TRANSFORMERS— 115  V  60  Cyc 

1400vct/90ma.  6.ST/4a.  5v/Sa  H'atd  9. 94 
lOOOvct/lSOsiA.  aoOv  Btaa  6.3/9a.  6v/3a 
2x9. 3v/. 95a.  9.Sv/1.15a  H’ald ...  .M  DA 
•OOv/iSma.  axa.8v/aa.  Xratlent  1900  v 
Dblr,  two  8Xa  fll.  wndxa.  H'ald  B  Vtnaa. 

. 83  49 

90Ovct/184mA,  Bv/8a.  6vet/Sa.  6.Sv  .3a 
Wnde  ln«ul  220OV.  Thordaraon.  Cad. 84. 39 
870V/ISOma  9v/3a.  iaT/4a,  H'ald. 81.88 
480vct '90ma.  0.3v/1.9a  w/inpta  0.13.84. 
llSvde  A  ll5/330vac.  81.98;  3  lor  83  49 
220v/90ma.  6.3v/3a.  6.Sv/la.  5v  6.5a 

Cad  HIV  maul . 8189 

PLATS  T8ANAF08MCK9 
7500V  ar  19000  V90blr/3Sma.  ..  .814.99 

SOOO'tOma.  Cad  HlVioau) .  4.90 

1800V/4fna.  H’Sid  H>Vtna. .  8.89 

axSaOvct/lOma  <nr  AAOvrt>  H*ald.  .  .99 


.89MMf-Kv  Ea.4744Kc...  .98 
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54-7.5....  1.29  HtrOveaXt Ala 
1.25  54-15  .  7.98,5414  5425  5455 

5.98  8-24 .  15.98  Kc.  Ea.  14.98 

28.95  12-24 .  9.98  Tubes  Gtd  Etc 

1.25  25-24 .  15.98  Open  Fll  A 

1.98  54-24  .  9.98  B^iASe  VIA 

■  1.85  55-24 .  9.98  R'Eip  Only. 

■LOWERS  Cool  That  Tub# 

40  CPM  asvaede.  .  .84.94 
TO  CPW  1  15v/400cy  4.49 
890  CPM  38vaedc.  . 
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TESTS  ALL  TV 
PICTURE  TUBES 

(MstMtie  ss4  CIsttrMtalic) 

'SCOPE  TUBES  AND 
INDUSTRIAL  CR  TYPES 


IN  FIELD. 

LAI  &  WAREHOUSE 

Tetta  C'H  Tubes 
without  reroofsl 


A  complete  snd  self-contained  Electronic  Instrument. 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit. 
Checks  overall  electron-gun  performance  for  propor¬ 
tionate  picture  brightness.  Additional  tests  for  accel¬ 
erating  anodes  and  deflection  plate  elements. 

The  Precision  CR-30  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special¬ 
ized  needs  of  CR  tube  checking.  Similarly,  it  is  not  to 
be  confused  with  neon-lamp  units  or  similar  devices  of 
limited  technical  merit  and  which  do  not  check  all  CR 
tubes  or  all  tube  elements. 

GENERAL  AND  TECHNICAL  SPECIFICATIONS 

■k  lists  All  M.4(rn  CatNid*  Ray  Takas.  lasts  All  CR 
Tuka  Elamants:  Not  just  a  limited  lew. 
dt  Free-Pdiat  td  Itetr  Elemtnt  Selectiaa  Systtm,  inde¬ 
pendent  of  multiple  base  pin  and  floating  element 
terminations,  for  Short,  Leakage  and  Quality  Tests. 

■k  Trat  Beam  Currant  Tast  Circuit  checks  all  CR  Tubes 
With  Electron-gun  in  operation.  It  is  the  Electron  Rtam 
(and  NOT  total  cathode  emission)  which  traces  the  pat¬ 
tern  on  the  face  of  the  CR  tube.  The  significance  of  the 
above  rests  in  the  fact  that  Beam  Current  (and  picture 
brightness)  is  primarily  associated  with  the  condition 
of  the  center  ot  the  cathode  surface  and  not  the  overall 
cathode  area. 

k  tfaltaga  Ragufatad,  Bridft  Typt  \fT)fM  affords  super- 
sensitive  tube  quality  indications  and  positive  check 
of  low  current  anodes  and  deflection  plates. 
k  Micra-lint  tfaltage  Adjustment  Miter-mnnitnrid  at 
filament  supply. 

k  AcenrKy  of  test  circuits  closely  maintained  by  use 
of  factory  adjusted  internal  calibrating  controls;  plastic 
insulated,  telephone  type  cabled  wiring;  highest  qual¬ 
ity,  conservatively  rated  components 
k  Rnilt  In,  Nigh  Spend,  Rtllar  Tnbt .Chart. 
k  Tast  Cirenits  Transformer  Isolated  from  Power  Line, 
-fk  AH~  Full  Visian  Rlatar  with  scale-plate  especially 
designed  tor  CR  tube  testing  requirements. 
k  k  k 

SERIES  CR-3B-ln  hardwood,  tapered  portable  case. 
ITV,"  >  13%~  I  6V>~.  Complete  with  standard  12  pin 
tube  cable  and  universal  CR  Tube  Test  Cable. 

ShiRRint  WeigRt;  22  Ikt . Npt  Prka:  SH.TS 

Sm  tfi.  new  CR-30  — i  diipfav  or  tlttronic 

mquipmfit  ditlrihvt«n.  Natm  jnur  fdmrt  new  f.  OMwr. 
MrliMf  pMfikfe  d*li¥9rr 


Precision  Apparatus  Co.,  Inc. 
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•  yeraatiiiiy  in  engineering 

•  Adherence  to  speci/icofiona 

•  Quality  production  procedureti 
Cothode  Trop  CoiU  *  I.F.  Trantformtri  *  Width 
Control  Ceils  *  H«ot«r  Chok*  Ceili  *  Video 
Peeking  Ceils  *  R.F.  Coils  *  Horizontal  Line¬ 
arity  Control  Coils  *  Horizentol  Oscillotor  Coils 

*  Oscillator  ond  Solenoid  Ceils  *  Sound  Dis- 
criminotion  Tronsformers  *  Sound  I.F.  Trans¬ 
formers  *  Picture  I.F.  Tronsformers.  Write  tedety 
for  cotolog  or  samples. 


niOFESSIONAL  SERVICES 


SEARCHLIGHT  SECTION 
(Classified  Advertising) 

employment 

Positions  Vacant . . 

Selling  Opportunities  Offered . 

Positions  Wanted . 

Selling  Opportunities  Wanted . 


United  States  Electronics  Corp. 

Ifndhvnt,  New  Jersey 


publUhed  as  a  eoavenlenee  to  the 
care  u  taken  to  make  it  accurate. 
ilCS  assume*  na  respenslbllfty  for 


JmM.  195  >  — ELECTRONICS 


NEW  AIR  COOLING  PRINCIPLE 


AMPEREX 


now  operating 


ighest  Power 


only  66  pounds 

high  efficiency  cooler 

108kw. 


45 


kw. 


Thorioted  Tungsten 
18v. 
196  a. 


3.4  mmfd. 
86.  mmfd. 
116.  mmfd. 

Typical 
Condition 
12  kv. 
-1000  V. 
12  a. 
2.2S  a. 
36  kw. 
108  kw. 


‘PaMiited  Dm.  S.  tfSO-Ne. 


Also  available  as 
water  cooled  Type 
AX9906/6077.  Data 
sheets  for  either  or 
both  types  will  be 
supplied  on  request. 


R$-tub§  with  AMPiREX 


AMPEREX  ELECTRONIC  CORP. 

25  WASHINGTON  STREET,  BROOKLYN  1.  N  Y 
In  Conoda  Rogers  Majestic  Electronics  ltd. 

Tube  and  Component  Division 

11-19  Brentcliffe  Rd.,  Leoside,  Toronto  17,  Ontorio,  Conado 
Cable:  "AMPRONICS 


1 


RCA  FIRST! 


The  new  RCA 


metal  rectangular  kinescope 

featuring  efecfrostofic  focus 


Now  .  .  .  RCA  electrostatic  focusinit  in  a 
super-large  21*  kinescope  .  .  .  combining 
all  the  advantages  of  this  new  RCA  tech¬ 
nical  achievement  with  the  superior  con¬ 
structional  features  of  metal-shell  picture 
tubes.  The  tube  provides  television  pictures 
of  equal  or  better  quality  than  magnetically 
focused  types  and  is  a  lasting,  long-range 
engineering  accomplishment  which  goes 
beyond  the  present  program  to  conserve 
critical  materials. 

The  new  RCA-2IDP4  has  a  maximum 
over-all  length  of  only  22^>',  and  a  picture 
area  of  18'«’x  1 3' 'm*.  The  frosted  Filter- 
glass  face  is  made  of  high-quality  glass,  pro¬ 
vides  improved  contrast,  and  minimizes 
specular  reflection.  Since  the  tube  utilizes 


The  Fountoinhtad  of  Modom  Tub*  Dovolopmont  is  RCA 


The  RCA-21DP4  employs  an  electron 
gun  of  improved  design  that  provides  good 
uniformity  of  focus  over  the  entire  picture 
area.  Focus  can  bemaintained  automatically 
with  variation  in  line  voltage  and  with 
adjustment  of  picture  brightness,  because 
the  focusing  electrode  draws  very  little 
current,  the  voltage  for  the  focusing  elec¬ 
trode  can  be  provided  easily  and  economi¬ 
cally.  Design-center  maximum  voltage  rat¬ 
ing  is  18  kilovolts,  diagonal-deflection 


angle  70°,  and  horizontal-deflection 
angle  66°. 


RCA  Application  Enginoart  are  ready 
to  consult  with  you  on  the  application 
of  the  RCA-2  I DP4  and  its  associated  com¬ 
ponents  to  your  specific  designs.  For  further 
information,  write  RCA,  Commercial 
Engineering,  Section  42FR,Harrison,N.J., 
or  your  nearest  RCA  field  office. 


FIF.LD  OFFICFS:  (EAST)  Harrison  6-8000, 
413  S.  Sch  .Se.,  Harrison,  N.  J.  (MIDWEST) 
Whitehall  4-2900,  389  F.  Illinois  St.,  Chicago, 
111.  (WEST)  Trinity  3641,  420  S.  San  Pedro 
St.,  Los  Angeles,  California. 


(he  structural  strength  of  steel,  and  weighs 
substantially  less  than  a  comparable  all¬ 
glass  tube,  it  can  be  safely  shipped  in  the 


